

370.6 N277y 1942 pt,2 cop 3 

Nat'l Soc. for the study of edu- 


370.6 N277y 1942 pt.2 cop 3 
Nat’l Soc. for the study of edu- 
cation. 

Yearbook. 

Gift . 51-22789 


Keep Yolir Card in This Pocket 

Books will bo issued only on presentation of proper 
libraiy qards. " 

Unless labeled otherwise, bodes may be retained 
for two weeks. \ Borrowers finding befoks marked,, de- 
faced* or mutiated are expecteef to report same at 
library desk; otherwise ihe last benrower will be held 
respqt;|sible for all imperfectlms disodver^. 

The card holder is responsible for all books drawn 
on this card. 

Penalty for o7ter-due Ixx^s 2d a day y^us cost' of 
nptk^a 

Lost cards apd ohangpe of residence mu^t be te* 
ported promptly. 

Public ybrary 

, Kiwms 9i|i« 

« ' a' *'4^2 1 1 '■I*' I . ^ i. 







THE 


FORTY- FIRST YEARBOOK 

OF TES 

NATIONAL SOCIETY FOR THE STUDY 
OF EDUCATION 


PART II 

THE PSYCHOLOGY OF LEARNING 


Prepared by the Society’s Committee 


T. R. MoCtoNNELL (Chairman), John E. Anderson, William A. Brownell, 
G. T. BtrswELL, Frank N. Freeman, Arthur I. Gates, 

George W. EDurtmann, and Ernest Horn 


Assisted by 

E. R. Guthrie, Clark L. Hull, Kurt Lbwin, David G. Ryans, 
Peter Sandiford, and J. B. Stroui) 


Edited by 

NELSON B. HENRY 


This Part of the Yearbook Will Be Discussed at the San Fbancisoo MracnNa 
of the National Sociext, Monday, February 23, 1942, 1:45 P.M. 


PUBLIC SCHOOL PUBLISHING; CO|£PANY 

BLOOMIl^TGTbN, 



Agents 

PUBLIC SCHOOL PUBLISHING COMPANY 
Bloomington, Illinois 

PUBLISHERS OF ALL THE YEARBOOKS OF THE SOCIETY 


Copybight, 1942, bt 
Nelson B. Hbnbt 
Secrbtart op the Societt 


No part of this Yearbook may be reproduced in any form without 
written permission from the Secretary of the Society. 


The responsibHitm of the Board of Directors of the Na- 
tional Society for the Study of Education in the case of year- 
books prepared by the Society* s committees are (1) to select 
the subjects to be investigated, (S) to appoint committees cdl- 
cidated in their personnel to ensure consideration of all signifi- 
cant points of view, (S) to provide appropriate subsidies for 
necessary expenses, (4) to publish and distribute the commit- 
tees* reports, and (5) to arrange for their discussion at the 
annual meetings. 

The responsibility of the Yearbook Editor is to prepare 
the submitted manuscripts for publication in accordance with 
the principles and regulations approved by the Board of Di- 
rectors in the Guide for Contributors!* 

Neither the Board of Directors, nor the Yearbook Editor, 
nor the Society is responsible for the conclusions reached or 
the opinions expressed by the Society*s yearbook committees. 


Published February, 1942 
First Printing, 3,500 copies 


Printed by the 

Public School Publishing Company 
Bloomington, Illinois 






OFFICERS OF THE SOCIETY 
FOB 1941-1942 


Board of Directors 

(Term of office expires March 1 of the year indicated) 

William C. Bagley, Chairman (1942) 
Columbia University, New York, New York 

William A. Bbownbll (1946)* 

Duke University, Durham, North Carolina 

W. W. Chabtbes (1946)* 

Ohio State University, Columbus, Ohio 

Fbank N. FsEasMAN (1943) 

University of California, Berkeley, California 

Bess Goodykoonxz (1944) 

Office of Education, Washington, D. C. 

Gbatson N. Kbfatjvhe (1942) 

Stanford University, Palo Alto, California 

Qbobge D. Stoddabd (1944) 

State University of Iowa, Iowa City, Iowa 

Ralph W. Tyleb (1943) 

University of Chicago, Chicago, Illinois 

Nelson B. Hbnby (Ex-offido) 

University of Chicago, Chicago, Illinois 




THE SOCIETY’S COMMITTEE ON THE PSYCHOLOGY 

OF LEARNING 


John E. Anderson, Director, Institute of Child Welfare, University 
of Minnesota, Minneapolis, Minnesota. 

William A. BnovraELL, Professor of Educational Psychology, Duke 
University, Durham, North Carolina. 

G. T. Bxjswell, Professor of Educational Psychology, University of 
Chicago, Chicago, Illinois. 

Frank N. Freeman, Dean, School of Education, University of Cali- 
fornia, Berkeley, California. 

Arthur I. Gates, Professor of Education, Teachers College, Columbia 
University, New York, New York. 

George W. Hartmann, Professor of Education, Teachers College, 
Columbia University, New York, New York. 

Ernest Horn, Professor of Education, State University of Iowa, Iowa 
City, Iowa. 

T. R. McConnell ( Chairman), Professor of Educational Psychology, 
University of Minnesota, Minneapolis, Minnesota. 

ASSOCIATED CONTRIBUTORS 

E. R. Guthrie, Professor of Psychology, University of Washington, 
Seattle, Washington. 

Clark L. Hull, Institute of Human Relations, Yale University, New 
Haven, Connecticut. 

Kurt Lbwin, Professor of Child Psychology, Iowa Child Welfare Re- 
search Station, State University of Iowa, Iowa City, Iowa. 

David G. Ryans, Executive Secretary, Cooperative Test Service, Amer- 
ican Council on Education, New York, New York. 

♦Peter Sandiford, Professor of Educational Psychology, University 
of Toronto, Toronto, Ontario, Canada. 

J. B. Stroud, Associate Professor of Educational Psychology, Stat^ 
University of Iowa, Iowa City, Iowa. 

* Deceased. 

iv 



EEHTOR’S PREFACE 


The Yearbook for 1942 could not be appropriately presented with- 
out mention of the distinguished editorial services of Dr. Guy M. 
Whipple, Secretary-Treasxirer of this Society from 1915 until his death 
last August and Editor of twenty-six of the forty yearbooks hereto- 
fore published. While the content of these volumes is the work of 
hxmdreds of members of the profession, Dr. Whipple’s technical skill 
and consistent adherence to high standards of workmanship have 
recorded tiieir conspicuotis imprint upon this widely accredited series 
of professional publications. It is an enviable privilege to succeed him 
in these offices and to record in this preface the acknowledgment of a 
professional obligation of long standing for his effective contributions 
to the plans and purposes of this organization. 

The Forty-First Yearbook follows the plan of presentation of many 
previous yearbooks of the Society in the respect that it consists of 
two parts printed as separate volumes. It is unique in the sense that 
the two parts were from the begriming planned as companion volumes 
designed as scholarly expositions of the concepts of different schools 
of thought with respect to two fundamental issues in educational 
theory and practice. These issues pertain to the ultimate purposes of 
education in a democratic society and the nature of the learning 
process. 

The projected aims of a social enterprise, even though they may 
be defined in terms of scientific knowledge, are the expression of a 
choice of alternatives. The final determination of such aims is the 
motive of philosophy. The effective methods to be employed in realiz- 
ing selected objectives may most assuredly be disclosed through labora- 
tory and other experimental techniques. Thus, in education, the issues 
involved in the determination of what knowledge is to be acquired 
are resolved by reference to the philosophical concepts vtith which 
the purposes and results of schooling are to be reconciled, while the 
methods by which this knowledge may be attained.' stte to be sought 
in those refinements of esperienoe achieved, the scieaee qS psyobolbgy 
in the testing of different theories of human The oompardojn 

volumes constituting tiie Forty-Krst Ye^trb«Hc&’bf "this Sccjety render 
noten^mrthy swidce to the professkm of ^education by’pro'^difig au- 
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thoritative commentaries on the educational implications of varying 
viewpoints among influential schools of philosophy and psychology. 

The plan of this Yearbook grew out of the discussion of a sugges- 
tion by Dr. Bagley that provision be made for a yearbook affording 
a comparative treatment of the philosophical systems underlying 
present-day educational theories. Dr. Bagley’s plan for such a year- 
book was outlined in a letter to Dr. Whipple dated December 8, 1938. 
The proposal was presented to the Board of Directors at the meeting 
in Cleveland in Tebruary, 1939. The discussion of the proposed plan 
developed several suggestions by different members of the Board, in- 
cluding the suggestion that the effort be made to provide a companion 
volume affording similar treatment of psychological theories under- 
lying educational procedures. The Board requested Dr. Bagley to 
meet with a preliminary advisory committee consisting of recogrdzed 
leaders in the several schools of philosophy for the purpose of con- 
sidering the possible development of a yearbook in this field. Dr. 
Freeman was requested to confer with a like committee with respect 
to the proposed volmne in the field of psychology. Funds were appro- 
priated to defray the expenses of these committee meetings. 

When the Board met at St. Louis in February, 1940, Dr. Bagley 
presented a report on the deliberations of the advisory committee on 
philosophies of education. Varying opinions were expressed by the 
different members of this group. This report was supplemented by 
the reading of a letter from Professor Brubacher, one of the members 
of the advisory committee, in which the value of a yearbook in this 
field was stressed and the outline of a plan for its development was 
presented. The Board then invited Professor Brubacher to arrange 
for a conference with other interested persons in the field with the 
view of preparing recommendations pertaining to the content and 
organization of the volume as well as the personnel of the yearbook 
committee. The report of this group was presented to the Board and 
approved at the meeting held in Washington in May, 1940, and Pro- 
fessor Brubacher was requested to serve as chairman of the committee. 

Dr. Freeman’s report of the conference regarding the proposal 
for 'a yearbook treating different viewpoints in psychology was also 
discussed at the February meeting of the Board. Different opinions 
concerning the proposal had been expressed by different persons par- 
ticipating in the advisory conference, and the project was not recom- 
mended by the group as a whole. Professor McCoimell, one of the 
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members of this advisory group, favored the proposal and presented 
an outline of a possible yearbook for the consideration of the Board. 
This plan was approved and Professor McConnell was invited to serve 
as chairman of the committee. The members of this committee were 
appointed at the May meeting of the Board. 

The necessary appropriations for the work of these two committees 
were voted at different meetings of the Board of Directors as the 
requirements of the committees were ascertained. Additions to the 
original membership of the committees were made as work on the 
Yearbook progressed. Some difficulties were encountered in the effort 
of the committees to bring the two projects to completion in accord- 
ance with the desire of the Board to present companion treatises on 
these topics in the same yearbook. The work of the Committee on 
the Psychology of Learning is herewith presented as Part II of the 
Forty-First Yearbook, Part I, entitled Philosophies of Education^ is 
presented in a separate volume. 


Nelson B. Heney 
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INTRODUCTION 


THE PURPOSE AND SCOPE OF THE YEARBOOK 


T. R, McCIonnbll 
P rofessor of Educational Psychology 
University of Minnesota, Minneapolis, Minnesota 
and Chairman of the Yearbook Committee 


I. PXIBPOSB OP THE YeABBOOK 

The purposes of this Yearbook are (1) to provide a concise and 
authoritative statement of three of the most active and influential 
theories of human learning; (2) to show that although there are dif- 
ferences among them, these systems possess many fundamental points 
of agreement which are often obscured by different terminologies, and 
that these common principles constitute a sound and positive basis 
upon which constructive educational thinking and practice can pro- 
ceed; (3) to indicate that the theoretical positions are to a consider- 
able degree complementary, each making a useful contribution to a 
comprehensive description of the learning process ; and (4) to present 
in a manner primarily constructive and only incidentally controversial, 
a discussion of some of the more important phases and conditions of 
human learning which are particularly significant for education. 

II. Theories op Human Learning 
1. Theories Selected for Presentation 

Section I of the Yearbook is composed of outlines of the three 
theories of learning — conditioning, connectionism, and field theory — 
and an examination into the degree to which these points of view may 
be reconciled. Although there are more than three broad systems which 
are worthy of consideration, it was obviously impossible to include all 
of them in the volume without condensing them into the barest skele- 
tons. As it is, the summaries which, have been included will probably 
seem all too compact and abstract to the psyehcdc^bal layman who 
would like to have many mdre con;cgret;e iitestrjErtaoip ,and applications. 
The reader who d©,mres ^ cqQTS pS, acheois of 

psychology can fihd^it in suoh' Seven 
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Psychologies (6), Woodworth’s Cojitemporary Schools of Psychology 
(16), or Keller’s The Definition of Psychology (8). 

Some persons may object to the particular choice of systans which 
the committee has made. They may believe, for example, that it would 
have been better to include the psychoanaljrtic view of learning than 
the conditioning theory. It seemed to the committee, however, that the 
three theories presented are the principal protagonists in the con- 
temporary scene, and therefore it should be useful not only to outline 
them but also to inquire into the extent of their similarity. 

Although the committee realized from the first that the Yearbook 
would have to be selective, it early faced a problem which made it 
necessary to restrict the number of topics in both sections of tihe 
volume even more than it had intended or desired. Any one of the 
general theories selected for inclusion, or any other which might have 
been chosen, for that matter, is not a rigid, final, or complete system. 
Rather, not only the details but even the basic principles may vary 
from one to another exponent of the same broad theoretical point of 
view. For example, psychologists who hold in general to the position 
that learning is a process of conditioning do not always agree on the 
interpretation of experimental data; in other words, they may develop 
somewhat different constructs for tiie purpose of relating and organizing, 
empirical facts. Furthermore, some of their basic postulates or 
hypotheses, which are the more fundamental and general components 
of a systwn, may be differently conceived. Many illustrations of the 
variations within a general school can be found in the theoretical 
chapters of the Yearbook. Gates is so impressed with the differences 
within syst^s that he remarks, in his chapter on the Thomdike- 
Woodworth accoxmt of learning, that “there are so many varieties in 
every 'school’ that some formulations of different 'schools’ are more 
alike tiian the extremes within any one.” 

It is only natural for a theorist, when asked to write a brief state- 
ment of a systematic point of view for a yearbook such as tibis, to 
outline his own position. It becomes desirable, then, and in fact neces- 
sary if an authentic account of a broad systematic trend is to be pro- 
vided, to include more than one representative of a general theory. In 
the case of conditioning, Guthrie submitted a chapter which did not 
purport to give a general survey of the theoretical literature on con- 
ditioning, but which summarized his own point of view. Since Guthrie’s 
poGution differs in certain important respecte frops tiiat of other psy- 
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chologists m the field of conditioning, the committee considered it de- 
sirable to have another outline of conditioning theory presented, and 
so invited Hull to summarize his conception of the learning process In 
his chapter on the field theory of learning, Hartmann did not include 
an extensive treatment of the particular developments in that general 
‘school’ for which Lewin and his students have been chiefly responsible 
The committee, therefore, asked Lewin to prepare a statement which 
would represent his present view of the nature of learnmg 

An interestmg situation arose in connection with the presentation 
of Thorndike’s conception of the learning process, which is generally 
known as connectionism The committee had hoped that Thorndike 
would summarize his own point of view for the Yearbook, but he found 
it necessary to dechne the invitation to do so The interpretation of 
connectionism which Sandiford then wrote at the committee’s mvita- 
tion, however, differed considerably from that held by other students 
of Thorndike The committee deemed it essential to have these dif- 
ferences m interpretation delineated, and therefore requested Gates to 
prepare a bnef statement of his imderstandmg of Thorndike’s position 

There is no intention to imply that Sandiford stands alone in his 
mterpretation of Thorndike’s extensive writing on the psychology of 
learning and the psychology of the school subjects It is probable, in 
fact, if one may judge from much of the literature m educational 
psychology purportedly written m conformity with Thorndike’s views, 
that Sandiford has formulated in systematic terms (which is difficult 
because Thorndike apparently has never been primarily interested in 
developmg a system) the conceptions of bond psychology which many 
persons have acquired, either rightly or wrongly Gates’ explanation, 
however, has decidedly different systematic and educational impli- 
cations from those inherent m Sandiford’s eiqiosition The committee 
believes it is worth while to place these two statements side by side and 
to encourage the critical reader to make his own judgments concern- 
ing the differences in systematic interpretation and educational appli- 
cation between the two chapters 

2 Reaper^ for Presentatian^^ llearmng Theori^ ^ ^ 

a. TUs Nee^ for MesUamQ I>cmmtani Tk&»^ A 'siiS^Wy bf^tho 
reasons ci^piitbee <jbcid^ tO'dl^tie arjstfistantial, amount <x& 

space to of” leamiB^ may be m <wder First of all, 'Such a prei- 
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sentation is timely, for the educational literature is full of condem- 
nations of teaching methods, testing procedures, and curriculum prac- 
tices which, we are told, are invalid because they are based upon an 
outmoded psychology. The charge that a given educational principle 
or practice is rooted in an 'atomistic’ psychology seems to be the most 
serious indictment that could be made of it. On the other hand, the 
proponents of some different educational theory, curriculmn organi- 
zation, or teaching procedure often assume that they have demonstrated 
the merit of their proposals by identifying them with an 'organismic' 
psychology. “The new psychology tells us . . .” is a favorite clause 
for introducing educational effects which are presumed to follow from 
this school. We have been told, for example, that the effort to introduce 
unity into the curriculum, to assure integration in the child’s person- 
ality, or to educate the whole person, is to be attributed to the teach- 
ings of some form of field theory. The association psychologies are 
often accused of fastening formal drill upon the school, and the con- 
figurational psychologies are acclaimed for having replaced memoriter 
exercises with creative experiences. The associationists have been 
censured for teaching that learning takes place through sheer repetition; 
the configurationists have been commended for showing that learning 
occurs as an act of insight which makes practice unnecessary. 

But a careful reading of psychological systems reveals that their 
educational consequences or implications cannot be set off in such 
sharp antitheses. Although Hull disagrees with Guthrie on many 
theoretical points, he is willing to accept many of the latter’s sug- 
gestions for the guidance of learning in actual educational situations. 
The pedagogical implications of Sandiford’s treatment of connectionism 
would seem to clash with many of Hartmann’s educational proposals, 
but Gates insists that connectionism as- he interprets it can embrace 
most of the broad educational applications of field theory which Hart- 
mann makes in his chapter. 

Furthermore, both the honest critics and the sincere disciples of a 
man or of a system may misinterpret a point of view psychologically or 
misapply it educationally. It seems fair to judge that in the hands of 
many of its most enthusiastic advocates and users, connectionism has 
placed an excessive emphasis on analysis and specificity and seriously 
undervalued organization and generalization. Yet Gates, in his inter- 
pretation of the Thomdike-Woodworth psychology of learning, cap 
find no justification for tiiis ‘perversion.’ The, critics who have insisted 
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that association psychologies are responsible for formal drill and the 
memorization of discrete items of information will discover in this 
volume that some associationists at least will not plead guilty to the 
charge. From the other side of the house have come accusations that 
configurational psychology is unscientific because it eschews analysis. 
But both Hartmann and Lewin point out that field theory emphasizes 
what they call functional analysis, and Gestalt psychology emphasizes 
the importance of differentiation of behavior, i.e., the emergence of 
details from a more general and unparticularized whole. 

Although associationism has been charged with advocating little 
but tolerable repetition as the maid-of-all-work in learning, all the 
theoretical chapters in this Yearbook, as well as Stroud’s discussion of 
the role of practice in learning, insist that practice must not be con- 
sidered synonymous with sheer repetition. In spite of the popular 
notion to the contrary, Gestalt psychology and other variations of 
field theory have not eliminated the time dimension from the learning 
process. It still survives in such principles as repetition of the situation 
(rather than repetition of the response) which makes possible an inter- 
pretation of practice in terms of approximation and correction, i.e., 
progressive improvement in relation to some standard or goal of per- 
formance. Critics of field theory have insisted on interpreting insight 
as a sudden and all-or-none phenomenon (and have triumphantly 
pointed out that such behavior seldom occurs except in very simple 
situations), in spite of wide recognition in the Gestalt literature that 
insight often occurs gradually and partially, and may take the form of 
hindsight rather than foresight. 

There is no need here to multiply these illustrations of misconcep- 
tions or misapplications of psychological theories. They are common 
enough in connection with all systems to indicate the need of making 
available, to persons in the field of education especially, an up-to-date 
statement of the essential principles of the systems which appear 
superficially to be in such irxeconcdable conflict. 

Debates among the systematists themselves, as well as the sharp 
distinctions which are often made in applying psychology to cdoci^tion 
or in rationalizing educational psycholQglo^y^j|iaye Wlded to 

exaggerate the dii^erdnces among 
sirable, of course, to pay attention to 
Defining issues pjiay, in 
problems p^:|^^ng, in 
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emphasizing the differences serves to give the impression of utter con- 
fusion and perhaps of futility, and may suggest that there are no posi- 
tive psychological principles upon which educational practice can be 
based. If there are substantial points of similarity among the dominant 
schools (and several attempts at synthesis indicate that such agree- 
ments really exist) or if the systems are to a considerable degree com- 
plementary, it should be possible to point out certain fundamental 
principles of learning which can be confidently accepted, for the time 
being at least, as the foundations of a sound educational program. To 
make these constructive agreements as emphatic as possible, the com- 
mittee deliberately chose to stress the similarities among the theories 
of learning without any intention of implying that there are no differ- 
ences, or that the distinctions which do exist are unimportant. It hoped 
to accomplish this synthesis, not only through chapter vii on A Becon- 
ciliation of Learning Theories, but through the chapters of Section 11, 
which capitalize the agreements among the schools and supplement 
these bases with research on concrete learning problems. 

h. The Need for Recognizing the Function of Theory in Scientific 
Development. The second reason for summarizing current theories of 
learning is that theory plays an essential role in the development of 
science. Professional workers in applied fields are sometimes impatient 
with theory in the basic sciences. They may prefer to investigate spe- 
cific practical problems and give little attention to the conceptual rela- 
tionship of the results. But the development of a science depends as 
much upon the continuous formulation and revision of theories as it 
does upon investigation and experimentation. It has been said recently, 
with respect to the conditions for productive research in education, that 
“theories properly understood and properly used are the most powerful 
tools at the disposal of science'’ (10), If this is true, it should be worth 
while to imderstand the nature and purpose of scientific theories. 

Scientific theories are based upon facts or observations; they rest 
upon empirical data (3, p. 81; 5, p. lOlff). But the sheer collection 
and enumeration of data do not constitute science, much less scientific 
theory. It is not only important but almost inevitable that scientists 
will attempt to discover order in the empirical data by classifying facts 
and exploring and defining their relationships. Actually, the accumula- 
tion of a body of observations and the interpretation of these observa- 
tions go hand in hand. Observations lead to ideas, and ideas, in turn, 
stitnulate and direct further observation (7, p. 1). When the process 
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of organizing empirical data reaches the point where it relates specific 
observations through the development of general principles or where it 
interprets particular phenomena in terms of the operation of more 
fimdamental, underlying factors, it has reached the stage of scientific 
theory (3, pp 214-18) 

The logical system of ideas which constitutes the structure of a sci- 
entific theory is composed of what are ordmanly called postulates or 
hypotheses These postulates should be of such nature that known facts 
or observations are consistent with them But their peculiar impor- 
tance in scientific methodology lies in their use as means of predicting 
observations which have not yet been made or the results of experiments 
which have not yet been conducted In other words, from the basic 
postulates of systematic theory, it should be possible to derive a body 
of specific operations which have not been, but ultimately can be, per- 
formed The validity of a system of postulates is dependent upon the 
eictent to which actual observation or experimentation venfies the pre- 
dictions which have been logically derived from the hypotheses 

The most rigorous development of a theoretical system m psychol- 
ogy has been made by Hull in his Mathematico-Deductive Theory of 
Bote Learning (7) This formulation consists of (1) definitions of the 
essential terms employed, (2) a set of postulates or hypotheses, and 
(3) a body of mterrelated theorems logically derived from the pos- 
tulates and stated in such form that they can be empirically verified 
Although Hull has elaborated this kmd of system for only one rather 
narrow type of le^mmg (the least significant, probably, of all tjpes 
with which the school is concerned) , he beheves that it is only through 
the contmuous development of ngorous scientific theory that our 
many psychological schools can be reconciled He would let the psy- 
chological theonst begm with whatever hypotheses his observations 
of behavior lead him to postulate, insist that he make his deductions 
from these hypotheses ngorously, and titien require that he determme 
whether they were consistent with facts already observed or were 
verifiable by further experiments Hull believes that by checkmg the 
deductions empirically, the theorel^eal syatema wjH^ b® progressively 
revised, so that by a sepes of 'successive ^pprqichpations' ^ aii ^ulti- 
mate unified system, the theorilsts w^I come to closer agre^enjb 
than they now are^ i, ■•i •/ I, j , ’ 

Obviously^ wha^lijuU has (Sane |br^te|ld^^g be 

done, bo oon^Ietely ipraiH forme 'Qf leniz^g.' epno 
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areas, at least, there is not enough experimental evidence from con- 
crete investigations with which to begin. But there is a significant 
value in psychological systems of the kind which we now have, tenta- 
tive and incapable of accounting for complex learning processes though 
they may be. This value has been well stated by Heidbreder in the 
following passages: 

“Systems of psychology are to be regarded not as statements 
of scientific knowledge but as tools by which scientific knowledge is 
produced; not as accounts of scientific fact, but as means of acquiring 
scientific fact. . . . For scientific knowledge does not merely accumu- 
late; it is far more likely to grow about hypotheses that put definite 
questions and which act as centers of organization in the quest for 
knowledge. . . . Frequently the victories of science are won through 
the use of conjectures that become the basis of active and ingenious 
research especially directed toward that particular body of evidence 
which will prove or disprove the point at issue” (6, pp. 12-15) . 

The fact that these systems often appear to be in conflict is not as 
serious as one might first think. Where there are fundamental agree- 
ments we can proceed to explore the educational implications logically 
and experimentally with the confidence that we are on sound ground. 
Where the systems clash, we can proceed to design and conduct crucial 
experiments which in many instances at least will throw light upon the 
theoretical issues and also upon the practical alternatives which grow 
out of them. 

c. Learning Theory Is a Fertile Source of Educational Experi- 
ments. A third reason for outlining theories of learning is that they 
contain implications for education which are more and more frequently 
becoming the subjects of investigation and experimentation. Many 
such investigations have been made in the psychology and pedagogy 
of arithmetic. For a time, these studies were conducted for the pur- 
pose of applying bond psychology to the school subjects (11) . More 
recently, experimental work in curriculum organization and in teach- 
ing-learning methods in arithmetic has been stimulated by interest in 
Gestalt theory (2). In several instances, experiments have been de- 
signed to compare the outcomes of instruction when arithmetic is or- 
ganized and taught according to alternative theories or methods 
(1, 4, 9, 12, 14). One of the best illustrations of the way in which 
systerqatic psychology can be examined for educational implications 
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is the recent monograph which summarized the results and the theo- 
retical interpretation of experiments in retroactive inhibition^ and then 
proposed a series of specific investigations of instructional problems 
related to basic theoretical considerations (13) . 

III. Ck>NDiTiONs OF Human Lsasnino 
1. Importance of Research on Practical Learning Problems 

In the attainment of scientific control over learning, investigations 
suggested by the development of systematic theory and those related 
to practical educational problems are both influential. Yeiy often 
e:q)eriments conducted as a means of living specific problems in learn- 
ing to read, to ^ell, or to accomplish some particular school task, as 
well as investigations of child development in the fields of motor 
ability, Ifui^age, social behavior, and emotional control, have im- 
portant implications for learning theory, if the results are scrutinized 
for such meanings. A systematic examination of research in reading 
and language, for example, would reveal a great deal of evidence 
which bears on theoretical problems in learning. 

When some of the principal aspects of tiie learning process, such as 
the influence of interest and motivation, the role of practice, the re- 
lationship of emotional behavior and learning, the development of 
meanings and ideas, and the improvement of problem-solving ability 
are studied, the need and value of research on practical problems in 
the guidance of learning become impressive. On some of these prob- 
lems, the evidence from any source is still meager, and what exists 
has often been conducted in the psychological laboratory so tiiat its 
validity for classroom guidance is unknown. In other instances, there 
is a considerable body of evidence secured in realistic learning situ- 
ations from which educational principles can be derived with greater 
confidence. In his chapter on the development of meanings and ideas, 
which is probably the central problem in learning, Horn has pointed 
out that, while general psychology has contributed much in basic 
theory, and particularly in hypotheses to be tested in olassrooni learn- 
ing, it has not produced much direct evidence 'As the ^roMem of lan- 
guage and ipeanitig. 'Most of theds^S 

from the field of eduoatiohad ress^oli ’ ^ . ^ : i ' • I . 

. * refers itp tbe ^ 

tfa» ef jEGcaiezial ! 



12 INTRODUCTION 

2. Presentation of Evidence on Selected Topics in Learning 

In Section II of the Yearbook, the discussion proceeds from the 
sxunmary of agreements among selected theories of learning to a sur- 
vey of the available evidence on selected topics in the psychology of 
learning. Like Section I, the second part of the volume is not com- 
prehensive. Other important topics could have been added, such as 
the acquisition of skill or the development of creative ability. But 
the ones which have been included certainly are among the most im- 
portant forms and conditions of learning with which the school is 
concerned. The treatment, as suggested before, is only incidentally 
controversial. The authors have built, wherever possible, upon princi- 
ples which are common to the theories of learning outlined in the first 
section, but in most instances have depended primarily upon experi- 
mental evidence for their material, with emphasis on that which has 
come from research with human subjects on educational problems. 

The Yearbook will have been useful if it succeeds in stimulating 
an interest in the educational significance of learning theory and in 
encouraging more intensive research on practical learning problems in 
which pupils are the subjects and the school and the community are 
the laboratories. What we most need in educational psychology, prob- 
ably, are carefully designed experiments with a double reference: to 
fundamental problems of learning theory, on the one hand, and to 
significant educational problems, on the other. 
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THEORIES OP LEARNING 




OJBL^PTEIl I 


CONDITIONING: A THEORY OF LEARNING IN TERMS OF 
STIMULUS, RESPONSE, AND ASSOCIATION 


E. R. Gtjtbcrie 
Professor of Psychology 
Umversity of Washington 
Seattle, Washington 


I iNTBODTJCTIOISr 

I was talking with a boy whom I had never seen before, and a stray 
impulse to refresh my memory of what went on during a school day led 
me to ask him to give me an account of one He answered with a certain 
friendly tolerance for the meaningless questions of grown-ups, and what 
he said is here reported word for word. I did not understand all of it. 

have a man teacher He doesn’t get mad much. We talk a lot. 
If somebody throws a pen or stuff like that, he puts you out in the hall. 
We have 20 words for spelling We write them on Monday and Wednes- 
day and Friday, but it only counts on Wednesday and Friday. Then 
we have social science. It’s really history, but he likes fancy names for 
things Then we study geography and then mathematics — areally arith- 
metic, you know. He gives us some fancy doo-jigs to work with About 
two boys get their seats changed if they’ve been poking somebody. 
Then the teacher gives us exams and stuff and we have recess — ten 
minutes — ^not much time for doing things We mostly play marbles. 
Then the bell rings and we go in and the teacher talks a lot about 
notices Then the music class. The music teacher talks a lot. We 
don’t sing much. Sometimes we sing a review song, but mostly the 
teacher talks Then we have reading. The teacher is nuts about ancient 
literature. Then we check our books at the book table. They have 
about 200 books. Somfe of them are good and some are corny. We havq 
shop, too; make things. There’s a jig saw and a lathe alnd.a sand^ and 
a printing press- We use all tibiose thkigs, I made a jr^co^d case and a 
broom holder and a box.” ^ 

Obviously a boy who has beep thrbu^ such M d^y is dStf erent from 
the boy who weocrt to school thah^ moving. I 

changed that are theeresfcfetff|4:^^an^e^/the’^^ffdreuce ni 

IT % 
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the small boy should be describable in tenns of learning and learning 
theory. His account of his day, of course, gives us no adequate notion 
of what he has learned. I realize that I might be led to a severe de- 
pression by hearing a similar accoimt of one of my own lectures. The 
description of a day in the grade school was adjusted to the listener, 
and was Just the boy’s way of ridding himself of an unusual and em- 
barrassing situation. He might merely have departed, or answered, 
“Aw, I don’t know.” That he did not, but replied so patiently and at 
such length, is evidence, we would all grant, of other past learning, of 
habits and attitudes formed in his home as well as at school. He was 
friendly and commimicative, probably the result of his up-bringing. 

Teachers are expected to take a hand in the learning that goes on 
in the classroom. They do this in terms of their own habits, habits 
they have formed as their adaptation to the schoolroom situation, and 
in terms of those schoolroom devices that they have seen or heard 
described or have hit upon by accident. A practical book on teaching 
methods is very different from an essay in psychology. It is more like 
a cookbook full of tried recipes but without much theory in organic 
chemistry. Cooking involves chemical reactions at every stage, but 
training in organic chemistry does not make good cooks. Training in 
psychology will not make good teachers; but there is no doubt that 
good teachers can be better for an acquaintance with the general 
psychology of learning as a means of correcting and guiding teaching 
practice. Just as the chemistry of foods becomes necessary in the food 
industry where the health of many persons is at stake. It avoids costly 
waste and errors. A sound psychology furnishes the rationale of good 
teaching. 


II. SnMXTLXTS-RESFONSE! PSYCHOLOGY 

A good psychology of learning must state the rules of leanxing and 
these rules must be understandable and verifiable. This means that 
they must deal with things that can be seen and heard and recorded. 
We reject explanations of learning in terms of ‘synaptic resistances’ 
or electrical fields in the brain, simply because there is no present way 
to observe these or to know whether laws stated in such terms hold 
or do not hold. 

Nor is there any use for laws stated in terms of ‘total situations,’ 
for these are unique and have no names. Our rules must be stated in 
terms of observable and nameable conditions and c&nsequences. 
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The present accoxmt is written chiefly in terms of stimulus and 
response because these are the two most observable features of the 
boy in process of learning. The inner events in his nervous system 
can be inferred from the results of brain injuries verified at autopsies, 
or from the results of experimental interference with the central nervous 
systems of animals in the laboratory. But it is still impossible to tell 
the difference between a boy who has acquired the right spelling of 
a given word from a boy who has not by exiamining their brains. We 
are demanding that our learning theory shall speak in terms of what 
can be observed to occur in the classroom. The ‘field theories’ of neural 
action offered by Gestalt psychology are supposed analogies to field 
theory in physics, but the former imfortunately lack both the clarifying 
equations of the latter and the observable terms that enter into these 
equations. 

As we watch the boy in the schoolroom we discover the occasions 
for a good deal of his behavior. He answers questions (which have 
stimulated his ears) or responds to the movements of others, to their 
statements, to cold and heat, to his desk, to being poked from behind 
by a companion. We can see both the occasion for the response and 
much of the response itself. A naive observer is likely to miss com- 
pletely another class of occasions for response. The boy is obviously 
not a mere passive recipient of si^ts and soimds. He is reacting to 
more stimuli than those imposed on him from without. He is reacting 
to himself. What he is doing at any time is owr best indicator of what 
he will be doing the next moment. There are good physiological reasons 
for this. He has sense organs in his own muscles and joints that make 
him sensitive to his own movements, as well as sense organs on his 
exterior that make him sensitive to the behavior of others. 

We do not share these inner stimuli that account for the larger part 
of the boy’s behavior as we do the lights and sounds that affect his 
ears. But we can observe them nevertheless. We can see the postures 
and the movements that stimulate his inner sense organs in muscles 
and joints and we can predict a considerable portion of his behavior 
from what we see him doing. 

If we are interested in predicting has behavior, the ‘weather mgns’ 
fbr such prediction are thus stimuli and patterns of stmouli.. Tlmre. are 
also other bases for prediction. We know Sqinelhing shout hhn^^nd 
how he jwall act as soon as we recogniae him m , human being, or as 
the child of . has. parents, or as from At^ertain^secial !olass^ or as. having 
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a certain mental age. But if we are interested in what he will learn and 
the circumstances imder which he will learn it, we must turn to the 
observation of what he does (his rei^onses) and the occasions for 
these responses (stimuli) . 

Responses, the answers to stimuli, are limited to the contraction of 
muscles or the secretion of glands. In practice, when we actually ob- 
serve tbe boy and speak of his response to a stimulus situation, what 
we select is usu ally some outetanding detml of an infinitely complicated 
total r^ onse . We can discuss actual behavior only by choosing some 
nameable detail in which we happen to be interested. The rest we 
either take for granted or foj^et. It should always be kept in mind 
that there is this total response from which the recorded or observed 
feature is abstracted. The boy wrote a word correctly m a list. At 
the same time he did numerous other things in which we happen to be 
less interested. He may have put his tongue in his cheek, wrapped his 
ri^t leg about the leg of the desk, muttered the letters as he wrote. 
Careful use of modem laboratory equipment would probably show that 
his lips are always busy forming the tmvoiced letters in his spelling 
lesson, and that this disappears only as spelling is completely mastered 
and becomes a fixed habit. In this case the unvoiced word may suffice 
as the accompaniment of the writing. 

The boy’s response always includes another set of events tiiat are 
not included in our name for what is done. Heartbeat and breathing, 
endocrine secretion, vasomotor changes are closely fitted to action. The 
general musculature is tense or relaxed, or certain portions are in a 
state of tonus and others are not. He is ready for some actions and not 
for others. 

It is sometimes carelessly remarked that a person cannot do two 
tilings at once. This does not mean that he caxmot whistle and walk 
at the same time, or listen to the radio and carve his initials in his 
desk, or answer his teacher and forward a note to his neighbor. We 
mean that between some activities and others there is interference. 

This interferenoe can take place on a very simple and physical 
level. We cannot turn the head to the ri^t and left at the same time, 
or raise and lower an arm simultaneously. As a matter of fact, our 
muscles actually can work at these opposed ends at the same time, al- 
thou^ the result will not be movement because muscles are working 
against each other. There are some instances in which interference goes 
deeper, so i^at if one movement is \mder way the muscular contractions 
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that would bring about the other are prevented from having the nerve 
impulses that would activate them. This type of prevention of one 
activity by another is called inhibition and is accomplished in the 
central nervous system The boy may find that he can listen to the 
radio and study at the same time. He listens to the music by keeping 
time to it with some muscle group. In a modem high-school boy, it is 
likely to be a large number of muscle groups. But when the musical 
program stops and talking commences, he finds it impossible to read 
and remember His eye may continue to follow the print on the page ; 
but his vocal muscles (which are probably always active in effective 
reading) cannot respond to two different sets of words at the same 
time. Either the book will keep him from responding to the radio con- 
versation, or the radio will keep him from effective reading, or he may 
fail to follow either source of stimuli effectively, because there is mutual 
inhibition 

Inhibition applies to emotional responses as well as to movements 
The physiological changes that depress action or that reinforce action 
may replace each other or interfere with each other There are three 
ways in which excitement may be produced. One of these is by intense 
stimulation of any sort Watson was on the right track in his state- 
ment that there are just two instinctive stimuli for fear, namely, loud 
noises and falling; but in this statement Watson made two errors. The 
condition aroused is not necessarily fear, but may be only excitement; 
and there are not just two effective stimuli, but any sudden and intense 
stimulation will operate. 

The second origin of excitement is through a series of stimuli which 
leave accumulated effects One prod from the boy behind may not 
have at all the effect of the fifth prod Each has left behind a slight 
increase in muscular tonus and general excitement and these have ac- 
cumulated so that the response to the fifth prod is a howl of rage or 
vigorous reprisal. 

The third method is through interference with action that is going 
on. A child is annoyed by interference or by obstacles in Ms way when 
he is occupied. His actions are reinforced and more vigOrouh- Has 
interference may be between opposed'linejs of.aotion ln'^e bey,himee|f. 
The conflict between tendencies tO' avoid the teach^cls asnd 

tendencies to ati^aot the attendoh of, thSe oeoar 

pation esci^g. The oxcntemeiit pr frera,^ep^ 

springs froap the dodiict iMo wM^i W%houl 
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the teacher’s disapproval, many classroom activities would lose their 
‘kick.’ 

States of excitement play an important part in learning because they 
intensify action, and by intensifying action alter its results and bring 
new stimulation. Excitement is often the essential condition of adapta- 
tion and learning because it means vigorous action and new behavior. 

What is here being suggested is that we attack the problem of 
classroom learning in terms of stimulus-response and the reinforcement 
of action. Such an attack has its difficulties. Our descriptions of the 
boy and his reactions to the situation in which he is placed will be 
only rough approximations of the real events. The situation in the 
classroom is a continuous stream of change. When we pick out some 
special event or feature for our attention, we violate in some degree the 
nature of the actuality. The boy’s response is also a series of con- 
tinuous changes, not divided into the nameable features to which our 
description is limited. Actions, like rising from his seat, answering a 
question, or making a mistake in a multiplication, we cannot do justice 
to. They occur in a total response that is infinitely complicated and 
merges into other responses. But total responses have no names and 
no description. To give up describing behavior because we cannot do 
justice to the complete event (as Gestalt theory would suggest), is to 
take an unnecessarily defeatist position. 

In naming responses common sense uses words not for actual move- 
ments but for the effects of these movements. The boy sharpens his 
pencil, writes in his book, walks to the door, signals a companion. These 
are acts, not. movements. Writing can be done in many ways, with 
either a hand or a foot, and still be called writing. We speak of writ- 
ing on the typewriter, which is done by very different movements from 
those demanded by a pen. Common sense does this because we are 
usually concerned more with the results of a movement than with its 
style or detail. 

But the boy’s nerves connect his sense organs with his muscles, not 
with his notebook, the door, or his companion. The psychology of 
learning must therefore first apply to movements and not to accom- 
plishments. The Gestalt theories and Tolman’s purposivism are efforts 
to connect accomplishment and situation by psychological laws. Al- 
though such laws may be formulated, they have two limitations. They 
remain extremely tentative because they predict success; and failure 
is both unfortunately common and important. Secondly, they fail to 
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attempt to predict the movements by which results are accomplished; 
and this is the field of the teacher. 


III. The Pbinciplb of Association 


There is one feature of learning with which all men are familiar. 
“The burned child dreads the fire.” “Once bitten, twice shy.” The sight 
of rain reminds us of our umbrellas. The theatre ticket stub reminds 
us of the play that we attended a month ago. Mention of a friend’s 
name recalls the intention to write or to visit. The name of a punish- 
ment has some of the deterring effect of the punishment itself. The 
teacher’s annoyance with a pupil is revived whenever she looks at him. 
The examination question, if the proper experience has taken place, 
serves as a cue for the answer. We call this associative learning. 

Common sense is a little vague, however, about what it is that is 
associated and what are the circumstances that establish an association. 


The rule of association is here stated in terms that, to some persons, 
appear to violate common sense. We propose it thus. A stimiUu s pat- 
fem that is acting at the time of a response will, if it recurs, tend to 
v roduce that r esv<ms&. This is here assumed to be the basic event in 
learning and will be referred to as the pri7ic^ZajQ/.n&sncmtfow. 

For many centuries psychologists have not been at all definite 
about the answer to the question: What is associated? Aristotle, 
Hobbes, Locke, and Alexander Bain (to take a few representative writ- 
ers over a period of two thousand years) appear to have been vaguely 
aware that sights and soimds and other forms of sensarion can arouse 
ideas, and that ideas can somehow arouse action and can certainly 
stimulate other ideas. But it is our desire to apply the principle to 
material that can be observed and material with which the principle 
can be verified. O ur posi tion, is that what iB. MSPCisdsd isja 
and a msponse.^ It would perhaps be more exact to say that what is 
associated is some stimulation of sense organs and a corresponding 


muscular contraction or glandular secretion. By calling them asso- 
ciated, we mean that the stimulation has become :tiieiOeeaision for the 
response because of a^ past' association of tiie 
response are iobservable. .Onlyby ushig 

in our theory can we hope to illustrate ; 

The Russian physiologist,, 
bet^en tv^o i^iiluh'^'thef originid 
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response and a new stimulus associated with the original stimulus and 
hence now able to call out a response. My reasons for rejecting this 
statement have been stated at length in my Psychology of Learning. 
It appears to me that the essential association is between stimulus and 
response. If the original stimulus occurs but fails to cause its usual 
response, there will be no association. There are other sharp diver- 
gencies between the views here presented and the views of Pavlov. 

An important corollary of the principle of association as here 
stated is that we learn only what we do: Teachers have long been 
familiar with the phrase: Learn by doing. This is not the equivalent 
of the statement that we learn only what we do. Once a response has 
been elicited, once we do anything, the contribution of associative 
learning is to make it possible to elicit the response in new circum- 
stances, because stimuli that were on the first occasion not contributory 
to the response have become its signal. 

If we learn only what we have already done, how are we to produce 
any new behavior in a pupil? The answer is that, partly because the 
world never repeats itself exactly, new behavior is always being pro- 
duced. New behavior is the result of new combinations of stimuli, and 
these produce compromise responses that are also new. All that the 
most sophisticated man can do in any situation is to contract his 
muscles in some order and pattern. Sophistication consists in having 
developed new orders and patterns and having these dependent on the 
proper signal. After the compromise has once been produced, it can 
on a second occasion be elicited by a general situation like the first, 
save that certain stimuli essential to its appearance on the first oc- 
casion can now be omitted, provided that certain others then present 
but not essential are now repeated. What the small boy originally did 
at the teacher’s directions, he now does when the bell rings or when 
she nods to him. Learning is essentially a change of signals necessary 
for eliciting behavior. However the behavior was originally produced, 
it is now possible to omit some of the origi^ial determiners, provided we 
substitute cues that have been associated with the response. 

In all the experiments on association and on conditioning, it is taken 
for granted but almost never mentioned that the general situation must 
remain Substantially the same. Behavior learned in the classroom will 
not be in evidence on the street. 

In its simplest form, teaching consists in inducing by one means 
or another some desired pattern of movement, whether of the whole 
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body, of hand and eye, or of speech. The movement must be induced 
in the presence of the stimuli that we wish to make its cues or signals. 
When that has been done, the signal is effective without the inducement. 

If we wish to train a dog to come when its name is called, we induce 
it, by whatever arts are known to us, to come. If we cannot do this 
we cannot qualify as dog-trainers. As the dog starts to come, we call 
its name. The name is eventually effective without the blandishment 
that was at first necessary. It has become a signal for the movement. 
In some dog training this is very crudely evident. The dog is put on 
a long check line. As he walks or runs about, the trainer suddenly 
gives the whistle or call that he desires to make the signal for stopping 
‘dead,’ and at the same time halts the dog suddenly with the check 
line. Eventually the dog learns to respond to the whistle by a sudden 
stop. Or the dog is so placed that it cannot leave a position except by 
jumping through the trainer’s arms which are extended in a circle and 
held close to the ground. Someone calls the dog and the trainer says, 
“Jump.” By many repetitions with the arms gradually held higher and 
higher, the dog comes to leap through the circle at the command even 
when it would be much more simple to walk imder. 

If we wish to teach a child to read a printed word or phrase, we 
choose one mth which he is familiar and use our knowledge of children 
in general and of him in particular to induce him to look at the phrase 
while uttering it. The phrase becomes in that general situation (which 
consists of confronting the book, being in the classroom, being spoken 
to by the teacher) the signal for uttering the sounds that belong to it. 
Many nonreaders among children foil our efforts because they have 
established habits of looking away from the printed word to. which we 
point. They do not establish the proper association between print and 
soimd because the visual pattern is not seen while the word is being 
pronoimced. Grace Femald’s method of compelling the child to trace 
the word with his crossed fingers compels his visual attmtiop to the 
pattern of the word while he is uttering it. This is, of ootprse, no case 
of primitive or original learning, but is dependmt on ^Ife already ac- 
quired, the ability to trace an observed line asud the ua©:qf the word 
jn speech. The principle .of association is not limits appliea^®^ 
to Pavlov’s ‘unconditioned’ stimuli, or to wlj^ ^ <m$8 dr 

even to third-order ccmditioi^g- 
of removal 
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The child that is punished at eight in the evening because he did not 
return home at seven will learn as a result of the punishment; but what 
he will leam will be problematical. Unless he is as rational as the 
average adult and can establish a chain of associations through compli- 
cated speech cues while he is brooding over his pxmishment, one thing 
he will not leam is to return in the future at seven. He learns what he 
does. To achieve a habit of returning at seven it is necessary with the 
average child to forget the first unfortunate outcome, which is now 
past and has had its bad effect on habit, and to lay plans to insure that 
the next evening he will be reminded in time and perform the action 
as it is desired. 

It is possible for many of us to assent to the rule that people leam 
to do what they have been caused to do in specified circumstances but 
at the same time fail to apply this mle or to see its consequences. If 
in the classroom the teacher could form a habit of saying to himself, 
“These children are learning to do in these circumstances whatever it is 
that they are now doing," the result would often be either extreme de- 
pression or renewed activity on his part. 

IV. Associative Inhibition 

I had interrupted my seventh-grade informant, who gave me the 
resum4 of his school day, in the task of skinning a bird, a one-legged 
coot, which he and two friends were planning to stuff. The process of 
skinning and cleaning was going on when I intermpted with my question 
about learning in the classroom situation. All three boys were intensely 
interested in what they were doing, but very tentative in their manipu- 
lation. This activity, I was sure, would, like the classroom, leave them 
very different persons. Learning was taking place. Their responses to 
birds and to the paraphernalia of taxidermy were changing rapidly. In 
such changes we notice not only that new compromise behavior, based 
on the past, appears and that this behavior may be associated with 
new cues, but also that much behavior observable in past responses dis- 
appears. Signals lose their ability to call out responses. They may even 
acquire a distinct negative effect on responses that they formerly 
elicited. 

This negative effect of learning, the detachment of responses from 
their cues, is obviously a corollary of the principle of association, Wiifu 
a cue is associated with a response that inhibits its old response, it 
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will obviously cease to call out the old. We may call the phenomenon 
associative inhibition. We lose fears by being led to act differently in 
the presence of the fearsome object, to laugh or to be occupied with 
other affairs. The phrase, “nine times six,” ceases to suggest to the 
pupil 56, as it has in the past, if the teacher or some set of cir- 
cumstances has led to the substitution of 54 for 56. The new as- 
sociation replaces the old. If we are caused to work in the presence 
of annoyances, these may even become necessary sustainers of our 
energy. If the sight of a bird’s interior has established new responses 
and these have been in evidence while examining the exterior, the 
exterior comes to have new meaning and significance, that is, to suggest 
other behavior than the energetic attack and preparations for stuffing. 
Drinking castor oil in orange juice has radically changed many persons’ 
responses to the latter. 

Every instance of learning involves both positive and negative 
association. For every response attached to a cue, some former re- 
sponse has been detached. 

Practical detachment of undesirable responses from their cues can 
be brought about in three effective ways. One of these is to present 
the cue along with stimuli for inhibitory responses. The dog that has 
pursued and eaten chickens has often been cured by tying the corpse 
of a chicken about its neck. The dog’s response to an object tied to 
its neck is very different from the excited hunting that had been asso- 
ciated with chickens. All the dog’s effort is to get rid of the incubus. 
In the future, avoidance replaces approach when chickens are seen at 
close quarters. 

A second method consists in repeating the signal until the response 
is fatigued and in continuing it for some time. After fatigue has stopped 
the response, new behavior takes its place, and the signal is acquiring 
new associations. The book that we continue to read, after fatigue has 
■ stopped active response to its content, is making us capable of reading 
without following. A skilled dog-frainer of my acquaintance never 
gives a lesson over ten minutes in duration. She has fp^und that con- 
tinuing the lesson, after fatigue has =diiniwshe4 inhere^. haa, a strong 
negative effect on the retention of the triclp bejiiS taughjb. ^ , 

' A third method ie to introdw^e the atihjuh|4 you w;^ to^have 
disregarded, but oi^ly in such, f^iuti d^^fitiat.it mh ea|i: opt its 
response. , Practice of this with intehiaty 'of the 
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stimulus brings about associative inhibition. The individual becomes 
habituated to doing something else in the presence of the stimulus. 

It •will be noticed that all three methods are psychologically the 
same method. Each is a device for presenting the stimulus and insuring 
that the undesired response will not be given. 

There is a military maxim to the effect that one should never give 
an order that he does not expect to be obeyed. This deserves to be 
equally respected by the teacher. Because each time that an order is 
given and something other than obedience follows for any reason, asso- 
ciative inhibition tends to attach -to the order. In many a classroom, 
tapping on the desk with a pencil has become a signal for disorder, 
because it has been always associated with disorder. The mother who 
pleads with her child for obedience has done this only in circumstances 
in which the child was reacting negatively. The only possible effect is 
that pleading will become a signal for negativism. 

Nearly all arguments, by giving the opponent practice in defend- 
ing the 'wrong’ side, make us the signal for opposition. In many 
families and in many classrooms there are persons who arouse oppo- 
sition even before they have been heard in full. The mere sight of 
them talking has become the signal for an attitude of contrariness. 

V. FORGErPTING 

During the summer months we grow ‘rusty’ in the mathematics 
that we studied in the spring. Even the week-end finds us on Monday 
with less information than we had on Friday. The poem that we leam 
for an occasion may fail us after several months have passed unless 
we have rehearsed it in the meantime. Our pupil ‘forgets’ "to do his 
home work, forgets that he was to appear for a rehearsal of the glee club. 

Associative inhibition was described as the failure of a response to a 
cue after that cue had been associated with another response. Forget- 
ting is also a case of the failure of a response to a cue. But forgetting 
is generally attributed to the lapse of time, and not to active relearning 
in the interval. 

The difference between forgetting and associative inhibition is really 
a difference in the attention of the observer and not a difference in the 
phenomena themselves. There is no conclusive e'vidence that the simple 
lapse of time causes anyone to toget anything. If our interest is in 
the inhibiting response that replaces the older response, we use the terim 
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associative inhibition to describe the phenomenon This is the case 
when we are actively trying to replace a bad habit with a good one. 
We substitute careful manicuring and an interest in the appearance of a 
child’s nails for nail-biting But if we depend on the lapse of time 
mstead of active retraining, and are not particularly concerned with 
what response replaces the old but only with the fact that the cue has 
ceased to be effective for the response that we are observing, we describe 
the phenomenon as forgettmg. Forgetting and associative inhibition 
are the same event. 

Jenkins and Dallenbach found that when material was memorized 
and the next period spent in sleep (as nearly as could be managed) , 
only one-half as much was forgotten as when the next period was spent 
in waking Bedtime stories are frequently recalled by small children 
the next morning in the most astonishing detail ; but this is not true of 
stories told them in the morning and followed by active conversation 
The lapse of time is effective in producmg forgetting only because it 
usually or often gives rise to new associations that replace the old and 
hence destroy the connection between cue and response. 

The child who has left school at the end of the seventh grade will 
recall many of the details of his last year for the rest of his life. The 
child who has continued on m school has these associations of the 
schoolroom and school life overlaid by others, and by the time he is m 
college may be very vague about the names and events of his seventh- 
grade experience 

When we are somehow protected from estabhshed cues we are well 
aware that these may retain their connection with a response in- 
definitely. A university faculty member’s wife recently visited Norway, 
the original home of her parents. She had not spoken Norwegian since 
the death of her grandmother when she was five and believed that she 
had forgotten the language. But during her stay in Norway she 
astonished herself by joining in the conversation. The language and 
atmosphere of her childhood revived words and phrases she could not 
remember in her American home. But her eonversatiln caused much 
amusement aipong her relatives' because she was ^easkmg.with a facile 
Norwegian ‘baby talk.^’l If her f^mly in^America had'^donti^ued td use 
Ndrwe^an, this ‘baby taUc’ would have be^ its ai^oriafSbas 

with the langu9,ge destroyed by o|dW' pWashsI' ^ ( ti', 

For%;etrii^ as not a pai^ve ladiugtif ^inahlES'^r^onse lassp<^GH£osis 
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contingent upon the lapse of time, but requires active unlearning, which 
consists in learning to do something else under the circumstances. 

VI. The Effects of Repetition 

Drill has been used in the classroom ever since there were schools. 
In most experiments on association or conditioning, repeated pairings 
of cue and response are foxmd to increase the certainty and the energy 
of response and to decrease the latency of response. In learning a 
poem or a series of nonsense syllables, added repetitions even beyond 
the point necessary for one perfect reproduction still have their effect 
in better retention. 

For these reasons many writers have made the ‘law of frequency’ a 
statement of a fundamental property of association. Thorndike has 
offered evidence against this and I believe that he is quite correct in 
deciding that the law of frequency can be no longer retained as a 
general law of learning. The effects of practice do not depend on mere 
repetition, but on the conditions of repetition, and these conditions vary 
enormously in different learning situations. In both human and animal 
behavior, associations established on a single occasion are the rule 
rather than the exception, 

Pavlov used from ten to fifty pairings of a signal and food to estab- 
lish most of his conditioned salivary responses in dogs. Many modem 
eaqperiments find several hundred pairings necessary in associating 
such a response as jerking the hand away from a charged plate with the 
sound of a buzzer. But the practice of psychologists does not indicate 
that they take very seriously the notion that associations depend on 
repetition. Papers read before the American Psychological Association 
are normally read only once, and there is often evidence that associa- 
tions have been established in some of the members present. Even if 
the Association, instead of having two himdred papers read at its an- 
nual convention, selected the best paper and had it read two hundred 
times, we should not expect great improvement in the memory of the 
attendants for its contents. 

The facts are probably better described by the assumption that 
a stimulus pattern gains its fuU associative strength on the occasion 
of its first pairing with a response. Although we are familiar with num- 
berless instances of this, the statement appears to contradict many 
known facts of experiment and many experiences, to run stron^y 
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counter to common sense. It remains true that we expect memories to 
be established by one experience, at least many of their associations. 
We have arrived at one of those many points in any science where the 
theorist is confronted with a choice.- The facts appear confusing and 
contradictory. Our answer is to make our assumption of 'one-trial 
association’ and to attempt to reconcile the apparent exceptions to this. 
This proves to be much more easy than one would have thought. 

In order to use a very simple case we may leave the schoolroom and 
examine some results with animal experiments. Pavlov reports that it 
was necessary to repeat pairings of new stimulus and old stimulus be- 
tween ten and fifty times in order to be fairly certain that the asso- 
ciation was established. He also reported that when he had been given 
funds for an improved laboratory and was able to build soimdproof 
rooms and place the experimenter in an adjoining room where the dog 
could not see or hear him, then ten or twenty pairings were sufficient 
instead of fifty or more. Here we have some hint of the explanation 
of the effects of repetition. 

In the Pavlovian experiment the so-called xmconditioned stimulus, 
the stimulus used to insure the appearance of the response, was usually 
food, presented when the dog was hungry. He chose this ‘unconditioned’ 
stimulus for its effectiveness in eliciting eating and salivary secretion 
against distraction. Food to a hungry dog will prove effective in inter- 
rupting nearly any activity the dog is engaged in. Bexroad has re- 
ferred to such stimuli as “dominant.” They are stimuli that experience 
has shown to be effective in a variety of situations and actions of the 
animal. 

But on the occasion of the first association the food is actually ef- 
fective in only one such situation. It interrupts only one action or 
posture of the dog. If the next presentation of the signal finds the dog 
engaged in the same activity as before, the new cue will be effective 
after only one trial. 

But the chances of catching the dog in the same action or posture 
are remote. The second presentation of the cue may find the dog en- 
gaged in something veiy different. The cue has nev^ |been associated 
with the interruption of this activity. The new activity itself has-nfever 
been associated with salivary secretion. The effect nf the new af?tivity 
is opposed to whatever associative effect the,iopBdition©p has .aCQWed 
in its one association. 
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By the time Pavlov has carried through fifty pairings, the uncon- 
ditioned stimulus, the food, has interrupted most of the repertoire of 
activities that the dog has in the experimental situation, and these as 
well as the signal havei become conditioners. The chance that a new 
presentation of the cue will be aided by the dog’s current activity in- 
stead of impeded by it has increased enormously. 

It is very significant that Pavlov was able to reduce the number of 
pairings necessary by taking his precautions to limit the variety of the 
dog’s activities in the stand, by using a soundproof room, by excluding 
the experimenter from the room, by giving the dog preliminary expe- 
rience in the apparatus in order that it should struggle less during the 
mcperiment. It appears that practice is necessary to the extent that the 
response must he elicitable from a variety of situations. Thus, as 
practice is continued, the dog acquires many conditioned responses, and 
a new application of the signal will be the proper component of these 
practiced associations. The food will have forced the response in most 
of these possible situations and thus the chance that the next signal 
will accompany behavior that has been followed by the response is very 
large. It is, of course, never certainty. 

This has plenty of applications to the classroom, when we are con- 
cerned with rote learning. Its application to the learning of skills and 
meaningful material will be considered later. When our schoolboy fol- 
lows the text of a song with the class, numerous associations are estab- 
lished. One word fiirnishes signals for the next, signals given by the 
stimuli caused by singing the word itself. Some tendency is therefore 
established for the filrst word to lead to the rest and the singing of the 
song. 

But we find that any radical change in the boy’s position brings 
failure to remember. If he practiced in his seat and is now standing, 
his memory will be impaired. If he is asked to stand before the others 
and sing the song through, the chances of failure approach certainty. 
He has not been practiced in these situations. A rule of teaching ap- 
pears: Effective practice is conducted in the general situation in which 
we desire the future performance to be given. If we desire the boy to 
be able to perform in a variety of situations, he must practice in a 
variety of situations. 

There are numerous variations in our application of this rule. A 
supervised study period may prove effective in promoting attention to 
books or problems. We find that these habits do not carry over to 
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situations in which there is no supervision. The boy was dependent on 
the supervision for his behavior. The change from grade-school situ- 
ation to high-school situation is a radical one. The effect is often to 
put the pupil at a loss. His habits of work do not carry over. Many 
wise grade-school principals provide for this change by introducing 
what they can of the high-school situation in the eighth grade, in- 
creasing pupils’ freedom and responsibility. 

High-school teachers of home economics have described to me many 
experiences which illustrate the same point. Their pupils learn to 
operate the modem equipment of the home-economics laboratory and 
to conform to the standards of neatness set by the instructor, who has 
used her skill to lead them into these ways and to safeguard the newly 
formed habits of cleanliness, etc. But a chance visit to the home of the 
pupil one year later may find almost no evidence of the training. The 
home kitchen, the family environment, failed to provide the cues for 
the behavior established in the school. To insure this carry-over it 
would have been necessary for the teacher to carry on some of her 
teaching in the home, or to have set up at school a sample old-fashioned 
and inadequate kitchen and perhaps a cross and hostile mother and to 
see to it that the new ways were carried through rmder these handicaps. 

The assumption of one-trial conditioning, requirmg such an ex- 
planation or justification as has been described, brings out a certain 
weakness in the use of the association theory, as I am well aware. I 
had some hesitation in discussing this in a paper addressed to skilled 
teachers rather than to specialists in the theory of learning. But the 
argument would not be complete without facing this weakness in theory. 

Mr. Fred Sheffield, a former student, has recently asked me a num- 
ber of difficult questions. One of them is this: How can we tell how 
much of the original situation must be repeated in order for conditioning 
or association to appear? I do not know any way in which this question 
can be answered in terms of general theory. The principle of associal^on 
does not give the answer. That principle amounts to a ccmvention that 
we shall use associated stimuli for the prediction of r^enses. It has 
no provision for measuring the relative effeotav^ieSs of ^^erent signals 
or the extent of simil^ty required in the pr^iCe^lM' in 
situations. We ean only answear the qtiestaon after have had fexpe- 
rience with the general type of situation fWiii ^-^th tise itype of 

conditioner used. Thfe piSncipsIe erf ha^^thie-dfe- 

advantage.^ It Ma^^ tha^. tti^rd' bodies' ilp space ot^ 
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with an acceleration equal to a constant times the product of their 
masses divided by the square of their distance. It directs us to predict 
what the bodies will do on the basis of distance and mass, just as the 
principle of association directs us to use the stimuli previously asso- 
ciated with a response if we wish to predict the response. But the terms 
of the principle of gravitation represent measurable quantities for 
which there are conventional methods of determination. The principle 
of association is not supplemented with any a priori method of de- 
termining in advance whether a substitute cue will act as an integrated 
pattern. The capacity for such integration in the nervous system has 
not been systematically explored. We can test the general effective- 
ness of a given stimulus pattern in the general type of situation used 
in an experiment, but such information is hard to generalize. There is 
some evidence for believing that the substitute signal must be one that 
would be responded to in its own right in order to serve as a con- 
ditioner. 

Nor is the principle supplemented with any criterion for establish- 
ing the extent of the similarity of two general situations prevailing 
during practice and the later test for conditioning. If, for instance, 
Pavlov had given one pairing of a new signal and unconditioned 
stimulus in one general situation and then presented the new signal in 
a different room or with observers present, there would probably have 
been no conditioned response. He himself has mentioned that his con- 
ditioned responses could not be demonstrated before a lecture class, no 
matter how well established in the experimental room. 

The teacher will have to continue to depend on his experience in 
order to determine when he can expect a ‘carry-over’ from one situation 
to another. Only experience with other pupils can assure him that his 
pupil will be able to perform under test conditions or before an audi- 
ence or in the home environment. 

In careful recording it is possible often to find traces of the asso- 
ciative response though the change of situation has prevented this from 
becoming overt. Inhibition is seldom so complete that there are not 
traces of action currents in the muscles that would be involved in the 
conditioned movement. 

The effects of repetition, which Pavlov and many American psy- 
chologists take to be basic features of association, prove to be de- 
pendent on many features of the situation. Instead of acquiring a 
simple association by degrees as repetition proceeded, Pavlov’s dogs 
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were doing a great deal of learning and unlearning in the conditioning 
series. 

The acceptance of Pavlov’s generalizations from his extremely 
specialized experiment as the basis for a general theory of conditioning 
has led many American writers into serious dificulties and has retarded 
the analysis of the phenomenon of association. It is quite possible that 
learning theory would be farther advanced if Pavlov’s work had re- 
mained unknown in this country until psychologists were ready for it. 
This is not the fault of Pavlov, but of his slavish followers who have 
been too ready to generalize his pioneer discoveries into laws of learn- 
ing. His insistence on high certainty of response, his use of a signal act- 
ing over a long period, his recording of only a small detail of the be- 
havior, all served to represent conditioning as very different from 
ordinary learning, in which stimuli are fleeting, transient and complex 
and in which responses are subject to compromise with the behavior 
going on. Yacorzynski and I found that in conditioning an arm move- 
ment to a buzzer (the subject was instructed to move his arm when he 
felt a shock in the other arm), the highest certainty of response was 
found at the beginning of practice, before repetition, and that this cer- 
tainty diminished through the experiment. 

VII. Acquering Skills 

My seventh-grade informant is obviously acquiring many skills in 
the course of his 'schooling. Some of these are skills intended by the 
planners of the school system and some of them are not. Avoiding un- 
favorable notice from the teacher undoubtedly ranks high among them. 
Spelling is so clearly an aggregate of special associations that we are 
doubtful about classifying it as a skill. This probably holds also for 
geography and for social science (which was really history) and what 
he carried away from these was probably many rather detached bits 
of 'information’ without many cross-references. His arithmetic, is an 
undoubted skill that requires the integration of many habits. The music 
class in which "the teacher talks a lot” is c^ntributiiogytQ the ability to 
sit patiently throxigh hours of lecture without hopie, of, mterest when , he 
reaches the imiversityj; an ability hot usi^ally rated as a skm because 
the end result of a skill must be soin®thmg th®t we approve; qr that 
we can appreciate aS ‘goodvfor feistoeblfing.’ ^10'he^recoS:drcase| a«|d broom- 
holder must hAtm reprinted with tfpls^ and^he 
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books (some of them good and some of them “corny”) may have helped 
to develop better habits of reading, along with the ability to withstand 
distraction and to tolerate being alone and absorbed in something be- 
sides the radio and the conversation of playmates. Many experienced 
children’s librarians hold that the chief qualification for children’s 
books is that they hold the interest of the reader; whether or not we 
approve their content or their style is less important. Reading habits 
established by any means carry over to new and better material as 
tastes become adult. 

Injthe psycholo^ of learning we often confuse the effects of repe- 
tition on a single association of stimulus and response with the effects 
of practice on the development of skill, which is, something quite dif- 
ferent. In learning any skill, what must be acquired is not an associa- 
tion or any series of associations, but many thousands of associations 
that will connect specific movements with specific situations. One 
lesson or one trial is all that is necessary to learn to depress the brake 
pedal on a car. Learning to drive the car requires a varied experience 
which will cause the pedal to be depressed in many situations and left 
severely alone in many others. 

A first lucky drive to the green, a first arrow on the target, or the first 
strike at bowling does not make a man a golfer, an archer, or a bowler. 
The fortxmate outcome was an accident. But it is out of accidents that 
skills are made. The next try is likely to be from a different stance and 
to have less fortunate results. The very fact that it is a second try 
rather than the first means that the action has a different beginning. 
In order to master the sport, the beginner must be exposed to the 
variety of situations that are encountered in the course of play. His 
awkward and ewoneous movements must be somehow eliminated. His 
instructor’s words or his own recognition of failure may lead to changes 
of attack With the result that new movements are attached to the situ- 
ation. The problem of teaching skills is largely the problem of break- 
ing up wrong action and encouraging practice in which there is 
eventually a chance of successful movement. The track coach or the 
orchesiara leader may correet many obviously wrong methods by inter- 
rupting the activities and suggesting new behavior to replace the wrong 
methods. His method is to interrupt in order to discourage wrong 
movements and to leave, undisturbed the righ t movements- when they 
finally appear. They wiU remain xmlesjt southing happens to cause 
oiUer behavior to be established in their p1aee7 
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The conditions of interest and motivation that contribute to the 
formation of skills will have to be deferred until after some discussion 
of motives. When I interrupted my seventh-grade acquaintance, he was 
engaged in preparing a water fowl for stuffing. This was an interest I 
did not in the least share, but in him this interest was able to overcome 
very definite tendencies to avoidance caused by the sight of the bird’s 
‘innards.’ It was probably an interest of higher intensity than the 
majority of those he found in school, where the main interest probably 
lay in avoiding rmfavorable notice by the teacher. 


VIII. Habit 


Most languages have a word for ‘habit.’ We have always known 
that men have their individual ways; that these depend on experience 
has been common knowledge also. Our small boy was familiar with 
some of his teacher’s habits and had adjusted himself to them. But 
little can be determined of the nature of habits from common sense, 
save that they depend on frequent repetition. For psychological use, 
the word must be given a definition that violates some of the com- 
moner meanings of the word. We shall mean by ‘habit’ a pattern of 
movements, relatively stereot 3 q)ed, that can be elicited by a limited 
class of associative stimuli in a wide variety of situations. 

This meaning makes of such expressions as idle ‘drug habit,’ the 
‘reading habit,’ ‘habitual generosity,’ not true habits, but families of 
habits defined with reference to some particular end-result. In this 
sense, addiction to smoking is made up of thousands of habits. These 
are united only by the fact that tibey tend to eventuate in smoking. 

An analysis of habit in terms of association must depend upon the 


notion of movement-prodimed stimuli. By 

which movements are direotiv responsi ble. When a pupil timis his head, 
the movement changes the pattern of stimulation in his peqk muscles 
and also changes the pattern on his retina. He now sees the teacher 
instead of the window, or the board instead of bis neighbof. Every 
response that he mak^, however passive, is probably the b^^ien fpi' 
new stimuli to sense organs. li ' ^ 

Behavior is thus its .own chief guide; jWhft^^iinan fe' 
normally the chief determine of whht l 
he is dqing famines ;iiie bulk of' 

Any sequqnee of mov^e^; 1 
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furnishes stimuli for association with the succeeding response and, pio- 
vided the general situation does not offer anything new and com- 
peHin^i^ere will be a tendency for the resultant senal response to fix 
itself by internal associations between one movement and the next 
.The stimulation from each stage is contiguous to the movement of the 
n^ext. We are particularly aware of such serial habits when they ac- 
complish nothing or are annoying and embarrassmg. In any school- 
room can be discovered tics or grimaces, or habitual gestures now 
meaningless, that are machinelike in their repetitiousness but which 
have no bearing on the present situation They have been started ‘by 
accident’ or in a context into which they fitted. They are now ‘mere’ 
habits. Every teacher has mannerisms that do not contribute to teach- 
ing and are retained only because, when the movement is begun through 
some associative cue, the movement sustains itself through its internal 
associations. 

One repetition is capable of fixing an elaborate senes of movements 
that was originally guided by accident but has now become self-direct- 
ing. By the time this article appears in print, George P. Horton and I 
shall probably have published an extended study of this repetitiousness 
of behavior based on the observation of about a thousand escapes of 
cats from a new type of puzzle-box. 

That some account of these cats should be inflicted on readers 
whose chief interest is in the education of human beings, needs no 
excuse, in our opinion, because only the difficulty of controlling our 
subjects to the same extent keeps us from demonstrating the same 
essential behavior in human beings. I am confident that with proper 
funds for equipment any grade-school classroom could be made the 
instrument of an equivalent study. And the teacher who reads this 
account of cats will undoubtedly see that the underlying explanations 
apply as well to pupils as to cats The general nature of learning is the 
same in animals and in man It is only when we enter the field of 
rational learning and the use of speech that we find radical differences, 
and it will be contended later in this paper that these are not differences 
in the nature of the learning process, but differences in the nature of 
what is learned. 

With the reader’s permission, therefore, an account of the behavior 
of cats in a puzzle-box is here offered, with the hope that he will begin 
to see himself and others in a multitude of puzzle-box situations, be- 
having like these cats. 
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Our box had a glass front through which the cat could be photo- 
graphed by an automatic mechanism set off by the beginning of the 
opening of the escape door. This was in the center of the large glass 
front. The cats were placed in a dark box in the rear of the apparatus 
and when everything was ready a pull on a lanyard opened an entrance 
door to the puzzle-box and started an electric clock. In the box itself 
was a post on a hemispherical base. Any slight movement of this post 
in any direction opened the escape door. 

Most cats, admitted to the box from the dark chamber, were rest- 
less, especially if htmgry, and walked about. They spent most of their 
time at the boundaries of the box (as Lewin would point out) and 
particularly at any outstanding features of this boundary, the doors, 
the cracks between floor and wall (figure-ground behavior) . The cat 
would claw, bite, push, explore; and when this had gone on for some 
time, it would pause and groom itself or lie down. 

Eventually most cats caused the pole to tilt by one means or an- 
other, biting, clawiag, nosing the pole, or by ‘inadvertently’ (i.e., with- 
out looking at the pole) brushing against the pole, backing into it, 
falling on it, rolling on it while lying down. 

In a large number of cases this series of movements was repeated in 
great detail on the next occasion: not only the final movement that 
released the door, but the movements of entering the box, turning to 
the right (for instance), approaching the door, clawing, walking around 
the box, approaching the door again, and finally backing into the pole; 
all these movements might be repeated in the same order. 

A rather detailed description of the behavior of one of the cats is 
here offered, together with some drawings of the cat at the moment 
of release. The drawings were traced from the negatives of the picture 
which was automatically taken as the door started to open. This 
particular cat, cat K, was notable for the variety of its movement- 
series within the box ; but there is evident in this variety the repetitious- 
ness to which we wish to call attention. There were other cats that 
persisted throughout ten to forty trials in repeating the same move- 
ments in the same order each time they were admitted to :the box. 

On March I8th; 1937, cat K (being hungry) .wasfjdaced in the 
starting box and allowed to escape by an open, exit doosTi >ThaiS!:9piiS done 
three times in order to establish a habit of Iea?srij|g the dpoi:: i The 
door was then closed and the-eat .admitt^ to Ondto.firstftrial 

it struck the pole <accidmita%’. whfie';td*n|hg m >the bdx cmly.four 
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seconds after its admission. The same series of movements was re- 
peated in the next two trials. The pictures of these three trials are 
below: 





In the 4th trial the movement was repeated but the escape mecha- 
nism failed to operate and the cat walked around the pole, striking the 
pole with its right shoulder. This movement-series does not appear 
again. On trial 5 a turning movement substantially like that in the 
first 4 trials failed to operate the mechanism and the cat kept on turn- 
ing, striking the pole with its rear foot and tail. This same movement- 
series was repeated in trials 6, 7, 9, 10, 11, and 12. The pictures below 
indicate that the photographic 'cross-section’ of the series is sub- 
stantially the same in all these trials. It should be remembered that 
the photograph shows only this 'cross-section’ and that the whole series 
of movements from entrance to exit was repeated. 



In trial 8 the cat turned around in the starring box and backed into 
the puzzle-box. This led to a quite new and different series of move- 
ments. The same happened in trials 16, 26, and 45, which give very 
similar pictures. 


<S> <S1 0 ^ 



In trial 13 (the camera failed to operate for 13, 16, 31, and 32) the 
cat struck the pole wirii its left side while execuring a tummg move- 
ment rather similar to that in trials 6 - 12. This was repeated in trials 
14, 15, 17, 18, 19, 21, 23; 24, and 28. 

Two days later, trial 21 duplicates 19. In trial 22 the cat entered 
the box bn the wrong side of the. pole add repeated its 'leaning’ move*- 



GUTHRIE 


41 


ment, but away from the pole. It finally went forward and struck the 
pole with its rear. This was repeated in trial 23, several futile side 
movements occurring. The cat then retreated, entered correctly, re- 



peated the side movement (as in 14, 15, 17, 18, etc.) that operated the 
release. Trial 24 saw the same series of false entrance, futile move- 
ment, retreat, success. Trial 25 also, but release was caused by strik- 
ing the pole with the left shoulder. Trial 26 is a duplicate of 8 and 16. 
Trial 30 repeats the movements of 4, 25, 27, and 29. 





For the remainder of the trials the movement is the same as 14, 15, 
17, 18, etc. (leaning slightly to the left while passing the pole). These 
movements show a slight but progressive change as may be noted from 
these four samples of these trials. 



The one exception to these last 20 trials is number 45. In this case 
the cat backed out of the box and repeated the moyetpen'te' of 8, 16, 
and 26. The last 'ten of these trials appear in our film, **Chts in a 
Puzzle-Box.” A complete record of cat K’s escapes/^d^the puzzle-box 
is shown on page 42. . : 

The animal’s first series of movements in th$ ^>ox been, referred 
to by some writers as "‘random.’* This lyorC^iti^ ^^n ^feh '^if^der- 
stood. The behavior is random ^ jft 

adapted to escape. In file box for tie cat does cats 





Pio. 1.^ — Complete record of the escapes of cat K from the puz»Ie-box. 
T^acisig from projected negative. Picture taken automatically as post is moved 
by the cat. On four trials the camera did not operate. 


GUTHRIE 


43 


naturally do in such situations or what its past training would lead it 
to do. Eventually some movement opens the door and the cat escapes. 

When we tried to generalize the description of puzzle-box behavior, 
Horton and I were in fair agreement on the following rules; 

(1) On being placed in the box the cat behaves as other cats have 
behaved with variations attributable to its own past learning. House- 
hold pets and cage-bred animals, for instance, behave differently. 

(2) On a second admission to the box, the most probable behavior 
is a repetition of the last series of movements from entrance to exit. 
Such a full repetition seldom happens, but it remains the most probable 
behavior. 

(3) There are fewer exceptions to this rule when the elapsed time 
in the box is short than when it is long. We attribute this to relearning 
in the situation, for which there is more opportunity in a long session. 

(4) The most predictable movement is the final series that leads 
to escape. 

(5) The cat learns to escape from the puzzle-hox in one trial pro- 
vided that it escapes. What it has once done can be repeated, pro- 
vided the situation that confronts it the next time is unchanged in es- 
sentials. Numbers of cats repeated the method of their first escape for 
many trials, 

(6) Improvement, the elimination of some useless movements and 
the reduction of time, comes with practice and is dependent on 'un- 
learning’ or the learning of new responses to old cues. Improvement 
cannot be formulated as a principle of learning because it does not 
always occur; it is dependent on accident and circumstance. It is true 
that nearly all the cats were, on later trials, expending less energy 
and time in their escape. 

Improvement could in many cases be followed in detail. A cat that 
had spent much time and motion in the box and eventually turned to 
the post and pawed it while looking at it would, on the next occ?ision, 
respond to it in this way earlier in the session. Its eajdy responses to 
the post had been limited to avoiding it when moying' about. ^ At the 
end of the series it had responded differently, a^d th^s p&w re^onse of 
approach took the place of the early avoidan(3e< ^ . 

(.7) The cats had, in general, learned, racier than 

a skill. When the positjoii of the post the moy^nient.of 
escape usually occurred as before ibui.mas;ineffectwe, , Em? the new 
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position the cat leams de novo and its final escape movements may 
resemble not at all the previous ones. 

This is reminiscent of the algebra students being taught by the 
writer many years ago. They had come from classes that had advanced 
through quadratic equations, but in their drill had always used x and y 
for the unknowns. When the new teacher confronted them with an 
equation like: 

t* + 2t + 1 = 0 

they were helpless, and complained that they had never had “t.” 

(8) When escape had been by ‘advertent’ response to the post, 
i.e., by pawing at or biting the post while looking at it, there was in 
some instances a transfer of training to the extent that the post in its 
new position elicited attention and was responded to, although not by 
identical movements. This served to eliminate long preliminary ex- 
ploration. By placing the post in numerous different positions in the 
box we could have taught the cat a skill, that is, a repertoire of specific 
movements adjusted to the specific differences encountered in the 
situation. 

In our opinion this puzzle-box learning is strictly comparable to 
the learning of human beings. There must be first some situation that 
produces activity, some maintained source of restlessness and uneasy 
behavior. In the ensuing activity some action eventually removes this 
maintaining stimulus for excitement. This action remains associated 
with the distressing situation because, once the distressing situation is 
removed, it can acquire no new associations. We thus tend strongly to 
learn actions that remove us from trouble and distress. The stimuli may 
be within us, as in the case of hunger. The act of eating does away with 
our restlessness and sometimes with its source. Eating becomes our 
cure for that particular form of distress. 

It is possible to explain in this fashion how various odd appetites 
which serve to remedy vitamin or other deficiencies in the diet might 
be acquired. All that need be assumed is that they produce distress and 
restlessness. The behavior that finally ends this condition remains 
associated with the condition of deficiency. 

Obviously, my seventh-grade friend, when he is in school, is in many 
puzzle-boxes at once. If his first escape from recitation has been ac- 
complished by saying “I don’t know,” there is a strong probability tiiat 
this will remain his solution until devices are used to make it imsuc- 
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cessful and to leave him under stress until he has done something else. 
If he can be guided tinder mild provocation actually to attack an arith- 
metic problem and kept ‘exploring the cage' until he hits upon a correct 
solution, he is fortunate indeed. Attack on the problem itself -will tend 
to become his only means of escape from scholastic pressure. 

One of my colleagues, William R. Wilson, wrote for a local occasion 
a paper entitled “Pseudo-feeblemindedness in Students,” The thesis 
of the paper was that an air of innocence and assumed stupidity was a 
student adjustment to the prevailing methods of college teaching, the 
lecture and assigned reading in quantity. It has been hit upon as an 
escape from the otherwise unendurable and distressing experience of 
sitting before a lecturer who is ‘giving a lecture' rather than talking to 
persons in terms that they can understand or on topics in which they 
are interested. The material may have only -a certain false importance 
because it will later be called for in an examination. 

IX. MCKHVATrON 

We are entering the field of motivation when we raise the question, 
“Whence arises the activity of the cat in the puzzle-box or of the pupil 
in the classroom?” Psychologists and writers in the field of education 
are fond of obscure verbal explanations and of the use of demonological 
agents in explaining the sources of human activity. The Freudian 
characters, the censor, the id, the ego, the super-ego, and the bickerings 
and quarrels of these agents are well known. Recent academic text- 
books have tried to be more scientific by attributing behavior to drives 
and motives which are less obviously used as agents. But even the 
recent phrase so common in elementary psychologies, ‘tissue needs,' 
offends in tihis respect almost as much as the Freudian ego and id^ If 
needs explained or caused their own satisfaction, the world would be, a 
place very different from what it is. In the strict sense, only oj^anisms 
have needs and only persons have intentions and. puj^pses. We paay 
carelessly speak of an appendix that needs jpemoying, should not 
mistake this for more, than a turn of speech. 

We have assunied?he?e^ ,it will be»ramemh.ered^|%s^t’%a nnrm?£li oc- 
casion for muscular oOTtraetions and th»f®?}a|ii'bcl*ayiordii the, ^hpol- 
room or elsewhere, id the.'stimhiariohiof 

the assmnptiofi thal'^nxe ItehhvKnr lsrti^tledV$^the> orgain^^ 
altematiye: aspbinlitioiEi that stinmjl. a^tdistcurew 
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Our preference is for the latter statement. Men and animals are de- 
monstrably equipped with a rich supply of sense organs in viscera and 
muscles as well as on the body surface. These sense organs demonstra- 
bly respond to muscular contraction and changes in posture, to be- 
havior. Observed posture and movement are as good evidence for the 
stimulation of proprioceptors as we could find for the stimulation of 
the eye. In neither case can we record the actual stimulus. Recording 
the light that would affect the eye prevents that particular beam from 
acting as a stimulus, as was mentioned before. In either case we infer 
the fact of stimulation rather than observe it. 

If stimuli are accepted as the determiners of the pattern of move- 
ment and the galaxy of somatic mechanisms that supports action, i.e., 
if endocrine secretion, glycogen control, elimination of fatigue products, 
blood pressure, metabolism, etc., are accepted as accounting for the 
energy of movement, why are these not sufficient for the explanation of 
motives? 

The answer has been, of course, that an animal may be twice in what 
is apparently the same situation and respond very differently. Pavlov's 
dogs behaved very differently when hungry and when fed. Men and 
animals appear to be ‘driven' and the drive appears to be directed very 
definitely in the path toward a definite goal. What the htmgry dog 
wants is food. What the hungry scholar wants is food. At other times 
he wants to play, to tease a friend, to please the teacher, to escape from 
the schoolroom. Some of these wants appear to be phylogenetically 
determined. Others of them seem to be established through individual 
experience. 

The position here taken is that such driven behavior originates 
either in stimuli or in general physiological states which have as their 
most important characteristic the evocation of excitement with con- 
sequent low thresholds for activity. The direction of the' ‘drive’ toward 
a goal is determined by the fact that the maintaining stimulus or 
physiological state is abolished by definite types of movement. Eating 
relieves hunger, scratching relieves an itch or a tickle, exercise or ai(ided 
clothing or the neighborhood of a fire relieves cold. 

The direction of behavior driven by a maintaining source of excite- 
ment is in most instances learned. An infant suffering from a recurring 
pin prick builds up a sta'te of excitement in which lusty crying and 
much movement in arms, legs and trunk is manifest. Its behavior is 
remarkably like its behavior when hungry. The difference is that in 
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the case of the pin prick, offering it the nipple will not bring quiet 
for long. It is fair to assume that the motivation is similar in the two 
cases and that stomach spasms and perhaps other events are the source 
of the one condition of excitement just as the pin prick is the source 
of the other. 

The baby is in the position of the cat in the puzzle-box. The situ- 
ation is disturbing. Eventually some reaction brings relief. As a result 
of the fact that relief removes the disturbing situation, the movements 
last associated with the annoyer are protected from forgetting and re- 
main the infant's response to the annoyance. The ‘drive’ is now di- 
rected. It tends to cause a specific line of action in the infant. The 
crying and struggle appeared to be aimless at first because they were 
not specifically adjusted to relief. After a movement of escape is learned 
as a response to the annoyer, the behavior exhibits goal direction. In 
the case of the infant, relief is ordinarily secured by getting the mother’s 
attention. With practice in a large variety of situations, the infant de- 
velops a skill in attention-getting. Since most of its satisfactions are 
attained through the mother, the mother becomes a part of its desires; 
she becomes a stable interest. 

The original strength of the connection between contact of the lips 
with nipple or finger is such that it acts as a relief from many annoyers 
because it tends to inhibit the behavior of annoyance. Nursing is thus 
learned in response to many situations for which it serves no biological 
purpose, and in the form of ’thumb-sucking may be distinctly non- 
adaptive. 

Most of the drives of school children and of adults are far removed 
from original annoyers and depend on learning. Any well established 
habit directs behavior in the sense of motivating it, because habits be- 
come self- conserving in that interference with their execution acts as 
an annoyer and produces excitement and slight variation of the habit. 
The variation which permits the habit to be consummated or achieved 
tends to be preserved. The habit is preserved through changing to ac- 
commodate new conditions. When any routine has bedome habitual, 
interference with it is distressing. ! ' , 

This self-conserving character applies also to ^y, behavior that is 
under way. Teachers and parents become welh aware of the difficulty 
of making a child stop what he is doing andj begin something else. The 
action itself is the signal for what has* ndifmally followed, which is the 
continuance of the. aicticm. Mahiy' coinhaaawfe and requests to children 
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fail to achieve an interruption of what is being done, and so are sub- 
ject to associative inhibition. It is essential to insure that this inter- 
ruption occurs, or that the direction is not given while conflicting ener- 
getic action is under way. It is often necessary to give a child time 
to stop what he is doing before giving the order or request. 

In extreme and distressing instances this tendency of all habits to 
be self-conserving is illustrated by compidsions, in which the habit 
origin of strong motivation is conspicuous. In the housewife, cleanli- 
ness may become a compulsion merely because it has prevailed for 
years. The sight of dust and disorder has so regularly been the cue 
for attack that when this is not possible there is extreme distress. 
When a child is regularly made uncomfortable if hands or clothing are 
soiled and this pressure has been continued until the dirt is removed, 
the sight of dirt becomes the cue for hand-washing. In strong emotional 
conflict it may become not the sight of dirt but the sight of the hands 
themselves that is the cue for the act of washing, and a hand-washing 
compulsion is established. This may dictate almost continuous hand- 
washing through waking hours. 

In some nail-biters the cue for the action is the sensation from the 
rough edge of the nail, and frequent skilled manicuring enables the 
child to break the habit because it removes for a time its imperative 
stimulus. In some cases the habit has been established as a relief from 
a recurring distress or anxiety, aind it would be necessary to bring about 
a more fxmdamental retraining of the behavior leading to the conflict. 
Many acts owe their habit-forming nature to the fact that they have 
acted to reduce tension and anxiety. Gum-chewing, thumb-sucking, 
ear-pulling, face-rubbing, nail-polishing, grimacing, all are effective in 
bringing some relaxation from tension in anxiety states and are thus 
easily established as habits. 

In the field of social psychology, analyses of common behavior in 
terms of associative learning will often display the actual determining 
conditions of behavior patterns that have been loosely classified as 
instinctive or as part of human nature. Freud's genius pointed out many 
such behavior origins, although the Freudian use of associative learn- 
ing is on a naive and common-sense level. Children establish adjust- 
ments toward their parents. The characteristics of parents determine 
the type of adjustment that must be made, just as the construction of 
the puzzle-box limits the form of escape-habit tiieat will be established. 
Some charactemsties of parents are widespread. There are consequent 
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wide^read traits m childr^ to correspond. Parents are always more 
intelligent and usually stronger than a two-year-old child. The child 
must adjust himself to this superior intelligence and power. The habits 
he forms during this adjustment are the basis on which he confronts 
new situations, like a teacher. If home solutions have involved teasing, 
whinmg, and pleading, or independent action (the result of being left 
to fend for himself in many situations), or if emotional scenes and 
temper tantrums have been his outlet and solution, these forms of re- 
sponse are in the beginning transferred to the teacher. They are the 
child’s only equipment. They can be changed when they fail to pro- 
vide escape from difficulties. The child that has, because of the ways 
of his family, established a tendency to get out of trouble by lying 
and deceit, comes to the schoolroom with these devices prominent in 
his repertoire. 

The almost universal phenomenon of the personihcation of hostile 
or friendly forces in the form of spirits and gods obviously depends on 
the fact that all infants must adjust their behavior to the adults about 
them. They learn to deal with human obstacles and to enlist human 
aid by entreaty, by abstaining from certain actions, or by gifts. 
Eqmpped with a repertoire of such responses, it is entirely natural for 
them to respond to frustration from nonhuman sources by the devices 
with which they are equipped. And the individual e:^erience of each 
child with its own family will determine the type of response he makes 
to the world. 

On a child’s individual solution of the problem of an authoritarian 
father depends his equipment for reacting to the authority of the state 
when he is older. The attitude towards authority has been estabh^e.d 
in the home. Whether he is a rebel or a conformist depends on early 
eicperience in the family. 

Interest in dominating or in being dominated depends on social 
e^erience and habit. The boy, who has regularly played witir smaller 
companions who fall readily into compliance with his plans and his 
execution, becomes habituated to making and canyiag out ^s own 
plans and will be restive and unhappy if thrown witiir the company of 
larger boys. As a result of his distress, he nmy find ids own ways of 
continuing to lead and to command attention, (^evelop violence 

or discover that clowmng brings him the necesi^ar^ attention He may, 
if these fail, recast his basic pattern of donoihra^g habits andjbeeome 
a solitary person. . 
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In man, adjustment to the maintaining stimuli that give rise to 
that form of restlessness known as sex leads to many varieties of 
escape, depending very largely on early experiences of relief. The 
psychoanalytic literature recounts a great number of types of result- 
ing adjustment, but is only vaguely aware of the nature of the asso- 
ciative learning which fixes sexual habits and interests. The psychoan- 
alytic accounts are for the most part capable of analysis in terms of 
stimulus-response and the fixation of habits through association. Trans- 
fer, sublimation, repression, unconscious wishes, the wish- character of 
dreams, bungled acts, the role of symbolism, are all describable in terms 
of association and emotional reinforcement. The personifications on 
which Freud insisted, id, ego, super-ego, are names for classes of re- 
actions depending on the development of specific desires after asso- 
ciative experience (ego) and on the development of verbal cues of 
social origin for behavior (super-ego). If the training of psychoan- 
alysts permitted them the use and comprehension of the laws of learn- 
ing, the psychoanalytic literature, which contains much valuable case 
information, could be rid of an enormous amount of myth-making and 
its accotints could be made clear. Brief accounts of essential facts 
would make it possible to introduce scientific method and verification 
into the jungles of psychoanalysis. Moat present members of the cult, 
of course, are embarrassed by a strong, unconscious hostility toward 
common sense and clarity which would .deprive them of prestige as 
initiates of the mysteries. 

Naughtiness in the classroom is nearly always hit upon by trial 
and error as a device for restoring some norm to which the child is 
accustomed. Most of the child’s play has required being noticed by his 
playmates. He cannot take part without such notice. In the classroom 
the teacher competes for this attention and provides the cause of rest- 
lessness that leads to the discovery of new methods of getting atten- 
tion. Children who by virtue of their earlier e3q)erience have not been 
habituated to attention do not compete with the teacher for it in the 
school. 

Motives are stimuli. Through past association the persistent stimuli 
that accoimt for persistent behavior are responsible for movements 
directed toward past success. These movements lead to future success 
only when the world of events accommodates the individual with h 
repetition of the past. It is not the goal to be attained that accounts 
for our movements, but the effect of our last attainment on associative 
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learning. We preserve those habits that have not been subjected to re- 
association. Among these preserved habits are likely to be our past 
methods of success, because success has protected them from change. 

X. Rewakd and Punishment 

The effectiveness of punishment in breaking habits depends entirely 
on its ability to cause other behavior in the situation that was respon- 
sible for the offense. If it fails to do this, its only contribution may be 
to make a repetition of the offense exciting. The effect of both punish- 
ment and reward depends entirely on what they cause the child to do 
in the situation. Their successful use requires an analysis in terms of 
stimulus and response. Under what circumstances does this offender 
perform the annoying act? No progress will be made imless by one 
means or another the offender is led to do something innocuous or com- 
mendable in the same circumstances. Only by this means can the cir- 
cumstances be associated with something other than the offense. 
Whether a teacher is occupied with imparting knowledge and skill or 
in correcting imdesirable behavior, the problem is always to bring 
about by one means or another the behavior desired in the presence of 
the situation that should in the future be associated with that behavior. 
This is why teaching is an art and requires esperience and devotion. 

XI. Goal Bbhaviob 

I have examined the statement of my seventh-grade informant very 
carefully for indications of goal-directed activities. Very clear-cut was 
the case of the coot which he was engaged in stuffing when I inter- 
rupted. When I indicated that I was satisfied with the interview, 
he returned to the coot. This goal, the nature of which rather 
puzzles me, had been established without any direction from older 
persons; in fact, there had been a considerable amount of adiiit dis- 
couragement and slightly veiled ridicule. It seems that; a chapter on 
“How to Stuff a Robin” had been encountered in a boys'; book and this 
had somehow operated to start conversation about kinds while 

the coot was still alive. Any sd^ool -program thstf cpuid piro^ study 
as careful and intense as thst ^ven the da^eeiidns would have 

made a sensation among educators. ' The-; day at sehopl 

is the source of some rath^ duWous Ip^o^ietion^ Evidently the 
avoidance pf narking the teachpi? a;|^aM--goah Whether -the 
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talking and the pen-throwing that were mentioned were goals or ‘aim- 
less’ behavior stimulated by the general situation and special en- 
counters with others would be difficult to determine. The accounts of 
the spelling, social science, geography, music, and reading are given 
with almost a scientific detachment. There is mention of “fancy doo- 
jigs” to work with in mathematics, which would imply doing some- 
thing directed toward an end, something aided by the “doo-jigs.” 
“Making things” in the shop is the only definite and explicit set of goals 
mentioned. 

In my opinion there has been much careless writing by psycholo- 
gists concerning the ‘goal-directed nature of all behavior,’ There is a 
strong tendency to confuse what makes the boy active with the end 
situation that will satisfy and reduce the activity. The goal is often 
spoken of as a cause. The absurdity of this is evident in those cases 
in which the goal does not yet exist imtil activity has produced it. 
Groals do not determine activity; but stimuli may incite activity that is 
directed toward a goal previously attained by the activity because the 
stimuli remain associated with the movements that ended in the goal 
attainment. 

The confusion arises because there are so many instances in which 
the sight of the goal to be reached is one of the incentives to, and 
directors of, action. After the sight of an ice-cream cone has been ac- 
companied by eating, that sight becomes an associative cue for salivary 
flow and eating movements. It interrupts whatever else the child is 
doing and furnishes the motivation of what he will now do. Even if 
the cone is taken out of a^t, the behavior it aroused may substitute 
for it as the motivating stimuli. The child becomes active and restless. 
Escape from his distress will be by the method that was last successful 
in that situation. He will cry or plead or threaten. If old methods fail, 
there is a possibility that he will discover new ones. 

The assumption that all behavior has a purpose is a childish mode 
of thinking left over from days when parents could all too readily 
answer the question, “Why?” concerning any action of theirs and in- 
sisted on asking that embarrassing question of the child. I have on 
occasion foimd it quite impossible to convince a child who insisted on 
knowing why I had driven into my garage with a rear door of the car 
open, that I had no plans for what happened. That an adult should 
act and that the act have unplanned results were beyond compre- 
hension at the age of five. 
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It is far more correct to describe behavior in terms of problems 
than in terms of goals. It is the problem situation that accounts for 
the activity and gives an opportunity for the learning of new behavior. 
The goal merely names the solution, the situation that removes the 
activating problem and so tends to preserve the movements by which 
the goal was reached. The quality possessed by goals in general which 
renders us prone to learn devices for their attainment is not un- 
analysable, as the goal-psychologists assume. Goals are situations 
whose attainment removes the maintaining stimuli for activity so that 
the movements of attainment remain faithful to the now absent stimuli. 
These stimuli cannot be reconditioned in their absence. Goals must 
include stimuli effective in changing behavior (and this is also true of 
effective rewards, whether they were anticipated or not), because be- 
havior itself is the most important part of the current situation. The 
sight of food puts an end to search and starts the process of eating. 
To the finished product in the manual training class, response is no 
longer to use tools and sandpaper, but to exhibit, to admire, and to talk 
about. 

When children acquire speech their behavior changes radically. Not 
only do words become the most important acts for attaining satisfaction 
but desires and goal behavior may be aroused in them and maintained 
through words. This means really that discontent and activity may be 
aroused through words. They now know what they want, we say. This 
means only that some word or phrase learned in connection with 
previous escape from distress is active in maintaining and directing 
their behavior. 

The goal psychologists tend to confuse the word and the satis- 
faction. The word is not the goal, but an event in its own right, an 
event that takes part in bringing about the achievement-to-be. It is a 
very dubious indication of the nature of the final satisfaction. Even 
the most sophisticated adult describing his desires or purposes names 
unessential qualities or misses the point and names something only 
incidentally associated with satisfaction. We name to ourselves or to 
others a special dish. The name may be a cue for activity that through 
past experience guides us to a particular restaurant. Thinking of the 
word prevents us from straying frond the path. 

We arrive at the restaurant and ^ve our ordca* to the waiter. But 
if, at any of the preliminary stages, we were to be shown the actual 
results of our search, the half-digested stomach contents that are the 
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real goal in the sense that their presence in the stomach is what really 
satisfies us and inhibits hunger pangs, we should not continue our way 
to the restaurant. Even a suggestion of this more biological goal would 
discourage us. 

Verbal purposes, announced intentions, rarely state the essentials 
of the goal achievement. A psychology that makes goal-achievement 
the fundamental law of behavior is dealing with a very tenuous and 
ambiguous set of data. A complete psychology must take account of 
failure and error as well as offer ‘laws of least effort,’ ‘laws of goal- 
tendency,’ etc. And the purposive description of behavior in terms of 
goal-tendency leaves out a whole field of accurate and useful pre- 
diction, namely, the prediction of movement, of style of execution, of 
the manner of the achievement. 

XII. WoED Habits 

The teacher’s interest in learning centers about the making and 
breaking of habits, the acquisition of skills, and the control of attitudes 
and interests. Teachers must achieve control of their subjects largely 
through the use of words, and the use of words complicates enormously 
the application of rules of learning to behavior. So far as I am aware, 
however, it does not introduce any new basic principles of learning. 
The central mechanisms responsible for associative learning are not 
replaced by other mechanisms when verbal behavior is involved. Words 
become signals for action, and situations and action become the evokers 
of words, through the same associative process that is evident in non- 
verbal learning. 

The effectiveness of words lies in the often overlooked fact that they 
are human actions and are made up of actual movement. When the 
schoolboy speaks, he stimulates himself in ear and muscle just as he 
does when he plays a game or writes on the board. The effectiveness of 
verbal symbols lies in their past associations with the individual. 
When we address children in terms that have not in their own expe- 
rience accumulated the meanings we have in mind, we are merely 
making noises, so far as they are concerned. 

When we assert that a child learns only what he does, tihis includes 
that quiet behavior that may be called inmr speech. It is quite pos- 
sible, then, to learn with comparatively inactive listening. But if 
listening is actually passive, all that is being learned is to disregard the 
noise made by the speaker. 
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Many students are in the habit of taking extensive notes. Oftai 
all that is learned by this activity is the ability to jot down items that 
are heard. This capacity may not serve the student at all on future 
occasions when he is expected to show the effects of training. Stenogra- 
phers may develop this skill to such a point that they show remark- 
able inability to recall the content of the material that they have 
transcribed. 

In order to make listening profitable (or school work of any kind, 
for that matter) U is essential that the student be led to do what is to 
be learned. Sinc6 we are not concerned in making him a skilled note- 
taker, notetaking is of no value in itself. He may acquire as little of 
the verbal management of the subject as we are certain the seventh- 
grade pupil acquired of music under the teacher who talked all the 
time, while the children “didn’t sing much.” What is to be learned is 
an ability to retrace and develop the thought, comment upon it, ques- 
tion it, and associate it with other material. Unless the hearer is led 
to do this in inner speech, the lecture has been wasted. It is for this 
reason that recitation and discussion are used. They have their effect 
not only on those who take part in the discussion but also on all of 
those who are ready for such a part. The usefulness of a question is not 
in the fact that it elicits an answer from one pupil, but in that it elicits 
answers from all pupils, though only one speaks aloud. Readiness to 
recite means the rehearsed activity that is required for learning. 

A student does not leam what was in a lectwe or in a book. He 
learns only what the lecture or book caused him to do. What a lecture 
or a book will cause a man to do depends on many determiners. The 
words of the book may be scanned or the soxmds of the lecture fall upon 
the ear without exciting any appreciable response save general orienta- 
tion and behavior-stimulatiing attention. Long training in the school- 
room may have established this quasi-attention as a trouble-avoiding 
solution in the presence of teachers and this may carry over into un- 
supervised ‘study’ in which the student reacts through habit as if in 
the presence of a teacher. When the lecture or the -text does excite 
active response it may be because it raises a probleon The easential 
naturo of a problem is that it offers stimuli to^ oonflicting responses or 
stimulates a response that cannot be oom^leteid ^cahiie essential stbnuli 
are laekdng. Confronting a problem, an in a state of con- 

flict, and emotional reinforcanent ocetirs.' Ibo inddvidual becomes alert 
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and more energetic. Behavior becomes varied. Trial and error occur 
and eventually a line of response may eliminate the conflict and consti- 
tute a solution. In much teaching the problem is essentially a rehearsal 
of a lesson before the teacher and not a problem intrinsic to the book. 
The problem may be settled by a glimpse at someone’s answer, if a mere 
statement of the answer has been in the past sufficient to solve the 
‘teacher problem.’ What every teacher hopes for is that the problem 
will be intrinsic to the material and that an apparent contradiction in 
the text will bring such a conflict of perceptual response that emotional 
reinforcement will have the effect of new behavior and possible solu- 
tion. This can happen only when the material of the text is within the 
range of the student’s past associative experience and the symbols of 
the page have acquired for him approximately the associations that 
they have for the writer. 

A student with adequate experience in the subject may fail to react 
because of the establishment of very superficial habits of study, but 
these can often be dramatically changed in a very short time. If he 
will read a section of the book that is making little impression and 
will then close the book and attempt to write down a summary of the 
essential information as he would give it to an intelligent friend, he 
will find on the first trial that he has little or nothing to write. This is, 
of course, because he did little or nothing save follow the words. But a 
second reading will be a very different activity. He is now searching 
for something to write and under these circxzmstances the seen words 
have an entirely different effect. They serve to suggest phrases and 
sentences which are rehearsed and occasionally rejected or corrected. 
The establishment of a written summary as a goal means actually that 
he has initiated the behavior of writing and the normal consummation 
of this will be the completion of the task. But the initiation of writing 
serves to eliminate irrelevant behavior and to fix attention on the topic, 
and under these circumstances what is read has a chance to surest 
responses. It is this altered active reading that effects the mastery of 
the text, and not the actual writing that follows. 

Boswell quotes Johnson in a very acute observation to the effect 
that travelers who can give an account of a detail of their journey are 
those who talked of it at the time. Their memories were based not on 
what confronted them but on how they responded to what confronted 
them. 
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Xni. Bblaiixon to GestaiiT Thisqby 

Some brief statement of the relation of associative learning, as 
sketched in this article, to the theories of the Gestalt psychologists is 
here necessary because naive readers often take them to be mutually 
exclusive. This is not the case. The phenomena described by Gestalt 
psychologists, insight, figure and groimd, closure, etc., and the Lewinian 
notions of vector tendencies, behavior toward a barrier, etc., and the 
descriptions of behavior by such purposivists as Tolman in terms of 
goal tendencies and goal significance, are here acknowledged as cor- 
rect and useful for certain piuposes. All these descriptive categories 
represent attempts to describe and understand behavior without refer- 
ence to the individual’s past and entirely in terms of the present situ- 
ation and the characteristics of the species, of the individual or of his 
age, or of the type of situation confronted. 

Much human and animal behavior exhibits insist. What is here 
argued is that this names, not the explanation, but the problem. If we 
wish to know in advance how a problem ■will be solved, not merely that 
it will probably be solved, we must inquire into the previous experience 
of the individual in comparable situations, and our prediction will be 
based on association. What any boy will do when confronted 'witii a 
problem in arithmetic depends on his previous classroom experience. 
For ‘instinct’ psychology, ‘goal’ psychology, and Gestalt psychology, 
which merely predict success or goal achievement, the teacher is a mere 
passive element in tiae situation. No suggestion is offered as to how the 
teacher can influence the result. In terms of association we can predict 
of the oat in the puzzle-box the specific movements by which the solution 
will be achieved on the next occasion, not merely that oats can in gen- 
eral escape from such boxes. We admit that those ap^ -that have had 
previous ‘tiial and error’ practice -with sticks will be the ones to exhibit 
insight when confronted with the stick and the orange beyond the bars. 
Children of ten have -their insight level, and are in general capable of 
solving problems of a certain grade of difficulty. This does nc^ make 
less important the contribution of the teacher to specific problems and 
types of problems. No matter how hn^t a pupil, how high his insist 
level> a tremendous lot depends on what the teacher has led him to do 
and the circumstances in which it has bem done. 

C/mr^in principle8"^re”i^veh a very sftiimge emphasis' by “GeiEalt 
writers. One of these is the pnneiple that the whole is not equal to the 
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Slim of its parts. The writer has never yet met a person who believed 
that a puppy cut up into legs, head, and trunk was still a satisfactory 
puppy. Nor has he ever, before reading Gestalt theory, thought of this 
as an objection to the Euclidean principle that the whole is equal to 
the sum of its parts. This principle was taken to apply to area, length, 
weight, or other quantitative measures. Are we justified in suspecting 
that the Gestalt writers, dxiring their preparatory-school days, took 
this statement in their geometries as something applying to puppyhood? 
Isn’t it possible to let the principle stand in its correct and original 
meaning? 

XIV. SUMMASY 

Learning is defined as the alteration in behavior that results from 
experience. The study of behavior and its alterations must select ob- 
servable and nameable events. The two classes of events of chief im- 
portance for learning are stimuli, or the activation of sense organs, and 
responses, or the contraction of muscles and the secretion of glands. 
Because of the intricate system of internal sense organs responding to 
movements, the movements and postures of the body are important 
stimuli to further action. 

All movement, all response, is normally occasioned by physical 
stimuli to sense organs. The best available basis of predicting behavior 
is the pattern of stim\ili acting on sense organs. 

In addition to responses in terms of specific movements, such as 
writing, reading, speaking, rising, sitting, etc., there are responses that 
affect blood-pressure, oxygen supply, blood sugar, or muscle tonus, and 
thus contribute to the possibility of action. By the word ‘excitement,’ 
we refer to those general bodily responses that reinforce action. By 
depression, we mean bodily events that diminish the possibility of 
action. These are both included imder the term ‘emotion.’ 

Both movements and emotional responses are subject to associative 
learning. The principle of association is as follows: Patterns of stimuli 
which are acting at the time of a response tend, on their recurrence, to 
occasion that response. A number of ambiguities in this statement are 
described, but tiie statement remains the basis of the effective control 
of learning. 

One corollary of the principle of association is that we learn only 
what we do. This does not mean that we learn what we accomplish, 
but that we learn to repeat our specific movem^ts and emotional re- 
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sponses under circumstances which have previously accompanied them, 
whether or not this is desirable or successful. We learn errors and bad 
habits as well as success and good habits. Theories of learning that are 
confined to the prediction of insight, of success, of goal achievement, 
fail to warn us of such outcomes and offer no help to the teacher inter- 
ested in imparting skills or information. 

In associative learning it is response that is associated with new 
stimuli. New response combinations result from conflict and interfer- 
ence and represent compromise responses to new combinations of 
stimuli. Such new response combinations may be subject to associative 
learning and attached to new stimulus patterns or signals. 

Responses are dissociated from stimuli as well as associated with 
stimuli. This is always the result of the reassociation of the former 
stimuli with new responses that inhibit the previous response. For- 
getting does not take place simply because time elapses, but because 
what had been learned has been actively unlearned by associating the 
former stimuli with new responses. Such unlearning or forgetting occurs 
when the stimulus of a response accompanies an inhibiting response, 
or when it is present after fatigue has prevented a response, or when 
it is given repeatedly with so slight intensity that it fails to evoke the 
response and hence becomes associated with whatever other responses 
are taking place. 

Learning occiirs normally in one associative episode. The reason 
that long practice and many repetitions are required to establish cer- 
tain skills is that these really require many specific movements to be 
attached to many different stimulus situations. A skill is not a simple 
habit, but a large collection of habits that achieve a certain result in 
many and varied circumstances. 

Motives are stimulus situations that keep the individual active mtil 
some specific goal is reached. By a goal we mean the removal of the 
maintaining stimuli responsible for the activity and excitement. This 
is essentially the puzzle-box situation; and when an individual is re- 
peatedly placed in a recurring puzzle-box situation the idovepaents that 
attain the goal or that remove the maintaining stimuli for activity tend 
to be preserved from unlearning. They cmnot bo ui4eapied bfecause 
they have removed the individual Irom pituatioa md releajrnlng 
or unlearning can take place^oi^V^ m't^e /or the 

rpspome. This is becadse uMearimt^ or 'uhconditidning or' J&>rget&ig 
require? fhe of thoto behhvipr. . 
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In the school day described in the opening paragraphs of this article, 
there are some evident failures to establish the conditions absolutely 
essential to the desired learning. All of these consist in failure to induce 
the boy to do what he is expected to learn. Unless a response occurs it 
cannot be attached to any situation as its cue. When the music teacher 
"talks a lot” about music while the pupils are quietly listening or busy 
with daydreams or mischief, all that gets learned is the quiet subvocal 
activity that her words occasionally incite, or a skill in avoiding the 
teacher’s attention while being active in mischief. 

Learning at its best is illustrated by the boys engaged in stuffing 
the seafowl, with the aid of directions in a book. Here the desired 
activity is taking place and is being associated with appropriate words. 
Words are being made the signal, not merely for other words, but for 
performance. The ‘lesson’ will undoubtedly withstand forgetting and 
become a stable fixture in the boys’ repertoire of abilities for the rest 
of their lives. 
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CHAPTER II 


CONDITIONING: OUTLINE OF A SYSTEMATIC THEORY OF 

LEARNING 


CiiABE L. Htrcii 
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New Haven, Connecticut 


Educators busy themselves with problems of learning because all 
important forms of behavior are largely dependent upon learning. 
Indeed, the results of the learning process can be known only indirectly 
through observation of the subsequent behavior of the learner. There- 
fore this chapter, while primarily concerned with the theory of learning, 
is at the same time an outline of a theory of behavior. 

The term ‘theory’ in the social (behavioral) sciences has a variety 
of current meanings. As here understood, a theory of behavior is a 
systematic, deductive derivation of the principles of behavior from a 
relatively small number of primary behavior principles or postulates, 
much as the theorems of geometry are all ultimately derived as a logical 
hierarchy from a few original axioms (20, pp. 1-11). Scientific theory 
in the physical sciences involves quantification, and the rigorous de- 
duction of theorems from such quantified postulates usually reqtiires 
the use of equations and the employment of higher mathematical pro- 
cedxires. While a real beginning has been made in this type of theorizing 
in the field of rote learning (20) , only a relatively small portion of the 
behavior field has as yet been integrated in this rigorous manner. Be- 
cause of the generally repellent nature of mathematics, little attempt 
at a rigorous logical structure will be made in the following pages, and 
the occasional necessary references to equations will be relegated to 
footnotes. Nevertheless, a definite attempt will be made to indicate the 
generally logical or systfranatic nature of the ttheoiy of learning, in so 
far as this can conv^iiexitly be dope by means ‘of infoimal cfisbomse in 
the Iknited spaice avaalabl > , , t w i * i . 

ei . . 
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I. Envibonment, Organism, and Obganismic Need 

At the outset of the life of an organism there begins a dynamic 
relationship between (la) the organism and (b) its environment. For 
the most part, both environment and organism are active. The en- 
vironment acts on the organism and the organism reacts upon the en- 
vironment. This interaction goes on continuously throughout the life 
of the organism. 

The environment of an organism may be divided into two portions, 
the internal environment and the external environment. The external 
environment may usefully be further subdivided into: 

(1) The inanimate environment; the laws of this environment are 
those of the physical sciences. 

(2) The organismic environment; this comprises especially organ- 
isms of the same species. The laws of this environment, when fully 
formulated, will make up roughly what are usually called the social 
or behavior sciences. 

Because, for the most part, the laws of the behavior of the physical 
environment are not only much more simple but also much better 
understood than those of the organismic environment, the interaction 
of the organism with the inanimate part of its environment will here 
be considered first. 

Since the time of Charles Darwin it has been necessary to think of 
organisms in a setting of organic evolution, and to think of structure 
and function in terms of survival — of the organism and of the species. 
The physiological study of vertebrate organisms shows that organismic 
survival demands a considerable variety of optimal conditions, such as 
air, water, food, temperature, intactness of bodily tissue; and for 
species’ survival there must be at least the occasional presence of a 
receptive mate. On the other hand, when any of the necessities for 
either type of survival deviates materially from the optimum, a state 
of need is said to arise. In very many cases, where the need may be 
terminated by an appropriate change in the internal environment, this 
adjustment comes about by purely automatic physiological action (3) . 
In many other cases, however, the states of need can be terminated, 
and so the survival of the organism can be facilitated only through 
changing the relationship of the organism to its external emviromnent. 
At this latter point we enter the field of behavior proper. 



HULL 


63 


As oi^anisms have actually evolved, the changed relationship be- 
tween organism and environment, which will consistently terminate the 
state of need, will ordinarily come about with uniformity only through 
a special kind of activity on the part of the organism. Most organisms 
possess a considerable assortment of muscles, usually with bony ac- 
cessories, which are adequate to mediate such activity, provided the 
muscular contractions occur in the right combinations, amounts, and 
sequences. But the particular combination of muscular contractions 
necessary to satisfy a need depends (d) upon the nature of the need, (b) 
upon the exact state of the environment at the time, and (c) upon the 
reaction of the environment following the organism’s activity; it is 
owing to this latter circumstance that the ‘law of the environment’ 
becomes so important. The first necessity for surmval under these 
oonditions is that both the nature of the need and the nature or state 
of the environment must somehow he brought to bear upon the ef- 
fectors {muscles and glands) which must participate in terminating the 
need. The isolation of the principles or rules according to which this 
takes place constitutes the primary problem of behavior sciences. 

The empirical study of organisms shows that as the first step in 
this coordination, millions of receptors mediate to the organism in re- 
markable detail the status of the various parts of the environment. 
These receptors are divided into several groups according to the par- 
ticular type of energy to which each is responsive. The manner in which 
the status of the primary needs is brought to bear on the effector organs 
is not yet fully known; in the case of some needs, such as those of the 
reproductive activities, chemical substances in the blood known as 
hormones are involved, though it is probable that such substances may 
ultimately bring about indirectly the stimulation of characteristic 
receptors. Accordingly, the nature of the several needs is .probably 
brought to bear on the effectors through the same type of miechanism 
as is the state of the environment. 

The only activity receptors are capable of, upon stimlulation by the 
proper or adequate form of energy, is the initiation of neural impulses. 
Now, the receptors are for the most part quite remote from the ef- 
fectors whose action must mediate the redUdtion: ih l^e need. The 
neural impulses set in motion by the sthmllatibh oi ih^ receptors' Me 
propagated rapidly over nMve fibe;^ whi^ uh|lbfi>tbly make contact 
with' the muscles. The neural impulse^tis nd J^hra nature that; when 
it impair# ^ '& rtetscle the latt^ cttiferiiets lor^tudinally / The 
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maze of receptor impulses set in motion by the environment, both 
external and internal, must somehow be routed to the particular 
muscles in the exact amounts and sequence to produce the action which 
is necessary for survival. This routing is effected by the nervous sys- 
tem, chiefly by the brain, which in this respect acts as a kind of auto- 
matic central switchboard. For the most part, the ultimate molecular 
laws (the physiology of the nervous system) according to which this 
occurs are not yet known ; however, a great deal is now known about 
the molar laws or coarse riiles according to which this occurs. The 
aggregate of these molar laws, supplemented by occasional bits of 
neurophysiology, largely make up the present primary principles or 
postulates upon which the theory of behavior is based. 

II. Ranbom Activity and the ‘Law of Effect' 

Such a phenomenon as the prompt closure of the eyelid when the 
eyeball is touched suggests that the processes of evolution have laid 
down in the nervous system coimections between certain receptors and 
the combination of muscles whose contraction is necessary to terminate 
the need, the existence of which is represented by the nexiral discharge 
of the receptor group in question. If, however, the first or reflex re- 
action does not terminate the flow of afferent receptor impulses repre- 
senting the need, other portions of the body become active, the re- 
sulting movements being largely, but not quite, random.^ With the 
persistence and the intensification of the receptor discharges repre- 

*Much. misvmderstandmg and misplaced criticiom have centered arotmd 
Thorndike’s conception of random activilgr- There is no doubt that highly variable 
behavior is evoked in the newborn by conditions of need, especially if severe. In 
the present chapter the term random refers to this variability alone. It is assumed 
that the different movements evoked by a given state of need are determined by 
physiological principles not as yet known. Later in the life of the organism, after 
a certain amoimt of learning has occurred, there is superposed upon the innate 
partial randononess the results of this learning. The mechanism of this learned 
randononess is fairly dear: It depends upon the fact that a novel stimulus com- 
pound may possess components from other compounds previously conditioned to 
a variety of reactions. Some of these components will release strong reaction 
tendencies, and some will release weak ones; but the strongest reaction tendency, 
while occurring more frequently than any of the others, will not occur exdusively 
because of the spontaneous and irregular ‘firing’ of individual neurones. These 
irrelevant neural impulses coupled with the principle of afferent interaction (see 
Section VIII) quite fully aocotmt for the fact that reaction tendencies weaker 
than the strongest frequently become dominant, and so account for the variability 
of ‘random’ behavior. 
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senting the need, both the variety and the intensity of the random 
movements increase. As a rule the unlearned movements evoked by a 
need are sufficiently relevant for one of them, or some combination, to 
effect by chance the termination of the need; otherwise the organism 
would perish. 

It is clear that the survival of the organism will be facilitated if, 
as the result of this success, the random act, or combination of acts, 
which chanced to eliminate the need should on subsequent occasions 
acquire an increased tendency to dominance over the other acts which 
did not lead to a reduction in the need. Such a strengthening is ham- 
ing. The process of strengthening weak s r connections, or the 
setting up of quite new ones, is called by Pavlov reinforcement. Be- 
cause ordinarily in natural trial-and-error situations an act will not be 
reinforced imless it sets in motion a causal chain of events whose ulti- 
mate effect is a reduction in the need dominating the organism at the 
time, Thorndike (26, p. 4; 27, p. 6) has called the rule describing the 
basic process of the formation or strengthening of s r connections, 
the law of effect.^ 

The ‘law of effect,’ as here understood, may be stated as follows: 
If the central afferent receptor discharge ( Se) of a stimvZm element (So) 
of a stimulus compound is active in the central nervous system at the 
time that a reaction (r^) is evoked, and if at about this time there 
occurs a ‘reinforcing state of affairs,’ there will result from this con- 
junction of events an increment to a habit CsHr). Much of the sig- 
nificance and most of the implications of this principle depend upon the 
meanings attached to certain terms, notably the term habit and the 
expression, reinforcing state of affairs. 

III. ELUCroATION OF THE EXPRESSIONS, ‘HaBIT’ AND ‘REINFORCING 

State of Affairs’ 

Practically all of the remainder of this chapter will, in a sense, 
be devoted to an elaboration of the meaning of the term habit, con- 

* Actually it is not at all necessary that the reduction in the need be the 
effect of the event represented by the conditioned stimulus, bodeed, in most con- 
ditioned-reaction situations and in many traal-and-errm: situations this is noi the 
case. For associative connections to be set up between a ^mqius situatioh and a 
reaction, it is only necessary that a reduction in the need tiiould occur in dose 
temporal proximity to the conjtmction of a stimulus diSdim^ or tiace* this 
reasmi the expresfflon, 'law of ^ect’ is net 'stijetiy aippropriatej it is used h^ 
because of its wid^ , currency among Cdudi^bhai leadms. 
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veniently represented by the symbol, ,Hr. In this the s represents the 
state of an afferent receptor discharge as it reaches some unstated 
region of the central nervous system, presumably in the vicinity of the 
sensory projection centers; r represents the activity of one or more 
effector oi^ans (muscles or glands) ; and H represents the magnitude of 
a change in the state of the conduction structure of the nervous system 
whereby the propagation of the neural impulse, s, is routed into the 
efferent fibers leading to the organs which execute the reaction, r. A 
habit is thus an unobservable entity, at least in the present state of 
neurophysiology. It is, however, securely anchored to observable events 
in both temporal directions: (1) to the antecedent conditions which 
produce it, and (2) to the behavior which follows the subsequent de- 
livery of the stimulus {S ) . It is thus by no means a metaphysical fig- 
ment. 

The concept stimulus must also be elucidated. Let us take vision as 
an example. There is usually a stimulus object, such as a die (Figure 1) 



Fio. 1. — Diagram showing a iTpicsJ stimulus object, a sheaf of potential 
stimuli, an actual stimulus (Sx), and the sense organ of the subject upon which 
the actual stimulus impinged (16, p. 11). 

from which li^t waves may be reflected in all directions. Most of 
these light waves impinge on no receptor organ and are mere potential 
stimuli. Some of them, however, may impinge on the appropriate re- 
ceptor organ of a subject, and the receptor organ will normally react by 
projecting a neural impulse along the afferent neural fibers to the brain ; 
this group of physical light waves constitutes the visual stimulus (15) . 

But the environment is usually very complex and the state of even 
a small part of it, such as a vibrating tuning fork, may be conveyed to 
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the organism by numerous receptor modes jointly, e.g., through vision, 
sound, and touch; moreover, each receptor mode is mediated by the 
central afferent discharges of great numbers of individual receptor 
organs such as retinal rods and cones, auditory hair cells, the cutaneous 
receptors at the base of the hairs on the skin, and so on. Thus the 
stimulus {S) which is involved in the setting up of a habit, despite the 
grammatically singular form of the expression, is probably in all cases 
an exceedingly complex compound of physical energy elements. 

It is clear from the foregoing that in the operation of the ‘law of 
effect’ some element or elements in the compound stimulus situation 
must evoke the reaction (r«) in the first place, before it can be ‘rein- 
forced.’ This raises the question as to what a-»r connections are 
reinforced. Thorndike seems, around 1913, to have thought that only 
those connections or bonds were strengthened which originally evoked 
the reaction (26). On the other hand, the Russian reflexologists 
(Pavlov, Bechterev, and their pupils) have taken the view that not 
only old connections were strengthened, but quite new connections, 
involving stimulus elements not active (but present) in the original 
evocation, were set up (22) . In his more recent writings, Thorndike 
seems also to have inclined to this view (27, p. 401-4) ; this appears in 
his later increased emphasis on “associative shiftings.” 

There remains of this preliminary explanation of the use of terms 
the difficult problem of stating exactly what constitutes a reinforcii^ 
state of affairs. It is probable that it will be impossible to state this in a 
wholly satisfactory manner until a great deal more is known about the 
neurophysiology of the learning process. At present, however, we are 
able on a rather coarse operational basis to attempt a molar elucidation 
of the concept. We have already indicated that from the point of view 
of biological survival a primary reinforcing state of affairs is the re- 
duction in a need. However, the results from numerous ingenious ex- 
periments bearing on this problem indicate that by no means all rein- 
forcing states of affairs are of this nature, particularly in the higher 
organisms and very notably in man. In higher o:^a:^ms, through 
some process of learning not yet wholly clear, the ppwer of reinforce- 
ment is extended to any stimulus situation which has bem consistenliy 
and rather closely associated in time with the redkction in a pritahry 
need, dr even with any other stimulus’ sq^ ayso^tuatied.' Sianauli (or 
obj ects yielding ^ese stiniuli) , bec^e reinfOTch^ 

states 6f affairs: saik to Ijo rdkc/brcmgr apd 
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reinforcements so mediated are called secondary reinforcements^ 
(22, p. 33). 

IV. The Conditioned Rea.ction a Special Case op the 

‘Law op Eppect’ 

Much unnecessary confusion has resulted from the discrepant 
formulations of the basic law of habit formation, as propounded by 
Pavlov and Thorndike, respectively. Since a clarification of this mat- 
ter will serve to elucidate still further the by-no-means-simple process 
of habit formation, a rather detailed comparison of the two formu- 
lations will be presented. 

In Pavlov’s type experiment (22, p. 32-33), a hungry dog was held 
by comfortable bands in a framework on a laboratory table. A bell 
was sounded for a few seconds and then some meat powder was blown 
into the dog’s mouth by means of a rubber tube. The dog at once pro- 
ceeded to eat and swallow the food with incidental flow of saliva. The 
latter was collected from one of the glands whose duct had been di- 
verted by surgical means to the outside of the dog’s cheek. The meat 
powder was called the unconditioned stimulus (£!«) , the bell was called 
the (about to be) conditioned stimulus (So), and the secretion of saliva 
was called the unconditioned reaction (r«) . In Pavlov’s formulation the 
incidence of the unconditioned stimulus (meat powder) on the re- 
ceptors of the mouth constitutes the ‘reinforcing state of affairs,’ the 
fact that this stimulation was always followed by the ingestion of the 
food being ignored; both the existence of the need and its reduction as a 

* Secondary reinforcing agents seem gradually to lose their power of rein- 
forcement when not continuously supported by tihe primary reinforcing agent 
(reduction in need). This fact was discovered in Pavlov’s laboratory (22) as an 
incident to the experimental proof of the genuineness of secondary reinforcement. 
In order to make this proof rigorous it was necessary to remove completely iiom 
the learning situation idl primary reinforcement (feeding of the animals). Con- 
clusive evidence of the reality of secondary reinforcement was found, but the 
habits so set up proved to be weak and the new stimuli thus associated with the 
first order secondary reinforcing stimuli proved to have very weak powers of 
serving as independent agents for effecting further reinforcements. This fact has 
led to the erroneous conclusion that secondary reinforcement plays a small role 
in behavior. The error arose from a naive interpretation of the artificial con- 
ditions which were necessary to the proof sought by the reflexologists. In ordinary 
life conditions, the primary reinforcement (reduction in need) is not absent, but 
only delayed; it is usually connected by the secure link^e of secondary rein- 
foroing agents. 
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necessary sequel to the incidence of the unconditioned stimulus (Sm) 
were tacitly regarded as irrelevant. A conventional diagram frequently 
employed by American writers to represent the Pavlovian formulation 
is shown in Figure 2. A diagram representing the present conception 



Fia. 2. — Conventional representation of the Pavlovian formulation of the 
process of conditioning. It is implicitly assumed by the makers of such H^»gra.Tna 
that the mere conjunction of Se, Su, and r® constitutes a reinforcing state of 
affairs, the emphasis falling upon Su, regardless of whether the temporal con- 
jomctions of the trace of S® and of ru are closely associated either directly or in- 
directly with the reduction of a need. 

of this famous experiment is shown in Figure 3, where it may be seen 
that the conditioned reflex connection is readily derivable from the 
'law of effect.’ 

A convenient reference experiment for illustrating -Uie transition 
from the conditioned reflex to the typical 'law of effect’ type of learning 



Fxg. 3. — Diagram of the “law of effect” interpretation Pavlov’s dasaical 
conditioned reaction experiment. In this case Se, Se Su, and r? meui the same as 
desmbed above. Note, however, the presence , of the need or , drive (D) of the 
drive stimulus (sd) produced by the need. Ihe redpctdon in the need (here 
symbolized by the fall, , in the hunger hpo) represents the rein- 

forcing state <4 afi^airs, As in Figiae‘2, 'Ae broken Ime w^ arrowhead represmits 
the newly fOTihed habit connection. The Wav^ifi^e hiecw^s^ts a non-stimulus l^e 
of causal sequence; (Id).. 
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situation is the following, adapted from Skixmer (29) . An albino rat is 
fed repeatedly in a cubical soundproof box. At one side of the box 
is a brass panel in which a slit is cut. By the manipulation of a lever 
on the outside of the box, a small horizontal bar may be projected 
through this slit or withdrawn at the discretion of the esq^erimenter 
(Figure 4) . When the bar is introduced, the odor of moist food is car- 
ried through the slit to the animal by an air current j this odor is the 
first unconditioned stimulus (/S«i) (Figure 6). In attempting to reach 
the source of the food odor the rat sooner or later presses the bar, which 
activates an electromagnet whose action delivers a pellet of food to the 



"Fiq. 4. — ^Diagram of a portion of the leaming chamber of a Skinner-type ap- 
paratus. For explanation see text. Beproduced from Williams (29). 

rat’s food cup. The visual stimulation of the food pellet, a second un- 
conditioned stimulus {8us) , causes the rat to take the food pellet in its 
mouth (r« 2 ) and this is followed by eating, gustatory stimulation, a 
third imconditioned stimulus (Sub) > salivary secretion (rug) , Mean- 
while, the bar has been withdrawn. Some minutes later the bar is again 
introduced and the same process is repeated. In the course of ten or 
twenty such repetitions the animal will gradually reduce from several 
minutes to a fraction of a second the time required to secure a pellet. 

The diagrammatic representation of habit acquisition in the Skinner 
box situation, according to the 'law of effect' as here conceived, is given 
in Figure 5. This diagram shows that the habit structure here involved 
is far mote complex than that set up in the typical oonditioned-reflas 
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situation, since a whole chain of at least three connections is formed 
under the influence of a single primary reinforcement. The last of the 
three, a salivary reaction ^ (s <,2 — > is typically Pavlovian because 

it is the same as the reaction evoked directly by the food stimulus, food 
being the obvious reinforcing agent. The other two habits (sci — > r^x 
and Sc 2 — > J'wa) do not at all conform to the conditioned reflex formu- 
lation because the conditioned reactions in each case are distinctly dif- 


Lifht rtfitcttd from bir 

5ei ^ *ci“ • 



Fig. 5. — Diagrammatic representation of the formation of three habits in the 
Skinner box situation, one habit (sea — > rn*) being a typical conditioned reaction 
of the Pavlovian type, the other two distinctly not (19). 

ferent from that evoked by the gustatory stimulation of the primary 
reinforcing agent. 

It may also be noted, incidentally, that the diagram of Figure 5 il- 
lustrates the principle that several s,r conjunctions, some of them more 
or less remote, may be effectively reinforced by the same reinforcing 
state of affairs, though the more remote the s,r conjunction chances to 
be from the reinforcing state of affairs, the smaller the increment of 
habit strength from a single reinforcement. Thus in Figure 5, presum- 
ably, 

(Sea (®ei 

This set of inequalities based on the remoteness of the conjunction 
from the point of reinforcement was ori^nailly known- as the ‘goal 
gradient’ principle, but now is more properly called thee gradient of 
reinforcement (25, p. 173 j 11; 14, Theorein IX)- 

^Tbe jaresene^ of — >r cbmiection ih bat. situation cjaimot 

be obsmryed dheetly. Howevw^ its presc^nce in /kiinpe^^ble situations wbCTe obser- 
vation is poEu^le feasfbe^ so iMfocm; ^ 'tiie SEkiiuier‘ situation 

may be saftiy 
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From the foregoing paragraphs it has been seen that the con- 
ditioned-reaction type of habit may be derived from the 'law of effect’ 
formulation, whereas it has not been foiind possible as yet to derive the 
law of effect type of habit from the conditioned reflex formulation. It 
accordingly seems fair to conclude that the conditioned reaction is a 
special case of the ‘lam of effect"^ (13; 14, Theorem I). 

The fact that most learning situations do not conform to the two 
narrow empirical formulations of the orthodox reflexologists has largely 
prevented them from applying realistically to the great bulk of be- 
havior phenomena the many extremely valuable molar principles of 
behavior emerging from their ideally simple experimental procedures. 
But if the conditioned-reaction situation is a special case of the ‘law 
of effect’ situation, the molar laws emerging from the former should 
hold for the latter as well. Indeed, this a priori probability has been 
confirmed by a lai^e volume of check experiments of the ‘law of effect’ 
type. Accordingly there is no reason why others, unhampered by re- 
flexological orthodoxy, should not combine Thorndike’s sounder em- 
pirical generalization with the numerous behavioral laws discovered by 
the economical conditioned-reflex mode of experimentation for the de- 
velopment of a comprehensive theory of the social sciences in general, 
and of a well-grounded theory of educational techniques and values in 
particular (19). 

V. The Concepts op Excitatory Potential (*Er) and op 
Eeaction Threshold (aLr) 

It will have been noted that in the preceding formulation of the 
conditions imder which habits are acquired it was not stated that fol- 
lowing reinforcement a recurrence of the afferent receptor discharge 
(sc) would certainly evoke that reaction, but only that the reinforce- 
ment would create the increment of a habit Actually, the oc- 

currence of an afferent receptor discharge, even assuming a habit of 
some strength, only tends to evoke tiie associated reaction. The word 
tendency in this connection implies much. 

^It is possible that tliere may still be found some rare cases of conditioned 
reaction phenomena which eaimot be derived from the 'law of effect.' Even so, 
there is reason to suppose that such cases, if any, will play no vital role in edu- 
cational practice. The most marked case of apparent exception, the conditioned 
reaction to puniidunent, such as a brief electric shock, is explicable on the grormd 
that the termination of the punishment (following a successftil act) is the critical 
reinforcing agent, rather than the onset of the i^oek, as would be the ccm- 
ditioned-reflex interpretation. 
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It must now be pointed out that, ordinarily at least, a habit must 
be conjoined with a motivation or drive (JD) before action will follow 
recurrence of conditioned stimulation (jSo). A recent experiment by 
Perin (23) suggests rather strongly that the relationship of habit 
strength (sHr) and drive (D) to the evocation of conditioned reaction 
is a multiplicative one.^ 

But even in the presence of a drive there is still uncertainty con- 
cerning whether the stimulus will evoke the reaction, because the 
strength of the exciiatory potential ieEr) may not be great enough to 
overcome the resistance of the reaction mechanism, known as the 
threshold (aLr). In fact, s will not evoke r xmless the excitatory 
potential (aEr) is greater than the threshold (sLr) . Even with a power- 
ful drive, if the habit strength is near zero the product of the two may 
still be too small to exceed the reaction threshold, in which case no re- 
action will occur. It is a familiar observation in learning that numerous 
reinforcements may be required before the excitatory potential be- 
comes strong enough for the conditioned reaction to be evoked by the 
incidence of the conditioned stimulus (20, p. 138) . 

VI. Genebamzation and STiMuiirrs Equivalence 

When the product of the habit strength and an index of drive 
intensity yield an excitatory potential (aEr) in excess of the reaction 
threshold, the occurrence of a reaction is still uncertain because, strictly 
speaking, the conditioned stimulus (which, as we have seen, is nearly 
always a very complicated compound) is almost never repeated exactly 
even when it is conventionally said to be so. Experiments show, how- 
ever, that conditioned stimuli need not recur exactly in the original 
form in order to evoke the associated reaction. Thus Hovland (7) 
found that when in human subjects a tone of 163 double vibrations per 
second was conditioned to the galvanic skin reflex, the reaction was 
evoked by tones not only of 153 vibrations, but also of 468 vibrations, 
1,000 vibrations, and 1,967 vibrations. However, the latter three 
vibration rates evoked the reaction with decreasing intensities as the 
evoking stimuli deviated more and more from that eiihployed during 

*The equation expressing this presumptive relationship is; 

aEr-f(D) a-l6*^ ) , 

where gEr is the excitatory potential of s to evoke r, is some index of physi- 
ological need or drive, such. as the number of honqs ci food deprivation (10), i is 
an empirical constant of the order of httmber of-rehtforeem^s. 
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the conditioning process. Now, the successive vibration rates listed 
above are each separated by approximately 25 j.n,d.’s as measured by 
psychophysical methods. If the difference between the test stimulus 
and the conditioned stimulus be expressed in terms of i.n.d.’s, the 
generalization gradient takes the form of a simple negative growth or 
decay function,^ as may be seen by a glance at Figure 6. Thus all 
stimuli on any given stimulus continuum, such as that of pitch, of sound 
intensity, etc., which are not too remote from the point of the continuum 



Fig. 6. — Double-wmged generalization gradient of excitatory potential. Plotted 
from empirical data published by Hovland (7; 19). 


originally conditioned, will evoke a reaction, but if a stimulus is too 
remote, the excitatory potential may fall below the reaction threshold 
and no reaction whatever will occur. 

It is possible, however, for stimulus generalization to be extended 
indirectly throughout the range of a given stimulus continuum, even 


*The most probable expression of this generalization gradient as indicated 
by available evidence seems to be: 


_ -W> 

,Hr == »Hr X 10 


where is the habit strength (under the ccaxditions of reinforcement), JHr is 
the effective habit strength (under the conditions of evocation stimulation), is a 
constant of the order of .01, and D is the difference between the conditioned 
stimiilus and the actual stimulus in j.n.d.'s. 
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though this range be many times the superthreshold span of the double- 
winged primary generalization gradient of the type represented in 
Figure 6. This possibility arises from the fact that a given reaction 
(r®) may be specifically conditioned to very many points throughout 
this continutun. In that event many stimuli, such as Sa and Sg through- 
out this continuum will alike evoke r®, and so Sa, the proprioceptive 
stimxilus produced by r*. Suppose, now, that chances later to become 
conditioned to Sa. This will result in the situation shown in Figure 7. 



Fio. 7. — ^Dia^ram illustrating the conditioning process which is preliminary 
to indirect stimulus generalisation and which leads, ultimately, to secondary 
stimulus equivalence. Strictly speaking, both s* and sn, as perseverative stimulus 
traces, should be shown as temporally coincident with ry, except for difficulty of 
representation (19). 

Suppose that after the conditioning process shown in Figure 7, Sg should 
act upon the organism’s receptors. It is evident that the following 
sequence would take place: 

Sg — 7*0 ■■■ ^ Sgg - ^ 

i.e., Tj, would be evoked indirectly through the mediation of the (pre- 
sumably) incipient evocation of To,. Some human conditioning data of 
Shipley (24) seem to depend upon this mechanism (12,p. 36). Recently, 
Jane Birge (1) has presented convincing evidence that young children 
generalize according to this principle, the mediating reaction being 
spoken words. 

VII. CoNDmoNiaj STtMtmTjs Compoukds and Thbub Mods 

OF Summation 

We have seen that the stimuli sending discharges into the central 
nervous system at the time a reinforced reaction occurs are usually ex- 
ceedingly complicated in the sense that ihpy; ftxp ma^ up of yei*y 3m!aaty 
elements. There is some probability that imy/ elenrent .in the 
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stimulus compound will receive a certain loading of the habit tendency, 
and experiments seem to indicate that many of them do acquire such a 
loading. However, there is reason to believe that many of them do 
not, though the prmciples according to which remforcement confers 
habit loading on particular stimulus elements are as yet not at all well 
known It is known, however, that m simple and uncomplicated rein- 
forcement situations a number of isolated elements, e.g., a light and a 
cutaneous vibrator, may be jointly and simultaneously conditioned to 
a given response, such as the galvanic skin reaction (18) In a study 
of this kind employing human subjects, both the light and the cutaneous 
vibrator showed a habit loadmg when presented separately, the light 
in one experiment yieldmg a mean reaction of 1 4 millimeters and the 
vibrator alone yielding a mean reaction of 2 8 millimeters. 

At this point we encounter the reverse problem of how the com- 
ponent habit loadings combine to produce a joint effect when in the 
compound. In the above eiqieriment it was found that when both stimuli 
were presented together under the conditions of reinforcement, the joint 
yield was 2.8 millimeters, or exactly the same as that of the vibrator 
when presented alone. In another experiment, in which the light and 
the cutaneous vibrator were each reinforced separately, the former 
alone yielded a mean reaction of 2 2 millimeters, the latter alone, a mean 
reaction of 3.71 millimeters, and both together yielded a mean joint 
reaction of 3 9 millimeters. In conformity with the above results, ex- 
penments show in general a marked tendency for the joint action of 
stimuli, conditioned either together or separately, to yield a mean joint 
reaction amplitude considerably less than the sum of the reaction 
amplitudes evokable by each stimulus component separately.^ 

On the other hand, if one or more elements of a conditioned stimulus 
compound be withdrawn from the compound, there is likely to be a 
reduction in the strength of the reaction, though the reduction will 
never be as great in amount as the magnitude of the reaction evocable 
by the component separately. It thus comes about that in case a 
stimulus compound as a whole should have an excitatory potential 


tentative equation representu^ the mode of the summation of the ex- 
citatory potentials ansmg from the habit loadings borne by two components in a 
stimulus compound is as follows 


si+af®r “ 


s\^r X i 


where is the physiological summation of the exdtatoiy potential borne 

by and s^; ^^Ej. is the excitatory potential borne by is that borne by 

s^; and A is the phsrsiological limit (15, p. 21). 
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isEr) only slightly greater than the threshold, and if one or more of 
the elements in the compound be lacking in a given stimulation, the 
delivery of the incomplete stimulus compound may evoke no reaction 
whatever. 

VIII. Afferent Intbela.ction and the Phenomenon of 
Extesbnal Inhibition 

We have seen that the loss of an accustomed element in a con- 
ditioned stimulus compoimd is likely to reduce the excitatory potential 
of the compoimd as a whole. We now take up the reverse problem, the 
effect of introducing an alien or unaccustomed element into a con- 
ditioned compound. In order to treat this question adequately we must 
introduce a new principle, that of afferent interaction. (19). 

We have seen above that a habit is not a connection between either 
a stimulus object and a reaction, or even a stimulus (5) and a re- 
action, but is instead a connection between the reaction (r) and the 
state of the central afferent receptor discharge (s) when it reaches 
some point in the central nervous system at which connection is made 
with the fibers leading to the effector organs (the muscles and glands) 
which perform the movements which have been reinforced. Now, there 
is much reason to believe that afferent receptor discharges occurring 
at about the same time interact and so modify each other, thus chang- 
ing the characteristics of each s to those of s', say. Ample opportunity 
for such interaction is afforded by cross connections in the sensory pro- 
jection centers of the brain, in the nuclei through which many afferent 
fibers pass on their way to the projection centers, and even in some 
compound receptor organs themselves, notably the retina. 

It seems likely that numerous phenomena on which the Gestalt 
school of psychologists have very properly insisted may find their ex- 
planation in this neurological mechanism.^ Thus a small bit of gray 

^As a matter of fact, Kohler’s hypothesis of 'dependent part qualities,’ if 
stated in neurological terms instead of in terms of consciousness or experience, 
would be practically identical with the 'sufferent interaction’ hypothecs isketched 
above. While implicit in much of the Gestalt literature, the nmst explicit state- 
ment of the hinpothesis of ‘dependent part qualities’ is contained in Killer’s 
recent book (21). It is a little surpridng that the Gestalt peycholc^iats have not 
made a wider and more explicit use of this hypotiheEjs in the interpretation of 
behavior than they have yet done. That two approaohi^ pi^pularbr supposed to 
be as diverse as that of Kohler and the present <»e important use for what 
at bottom seems to be the same principle, eneopialies /&e view that current 
theoretical approaches differ far less than n^]ft' be ihi^ested by their diverraiy 
of terminolo^ end the occasional aerimony> of ihieraretioal controversies. 
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paper on a blue ground will appear to have a yellow tinge, and the same 
bit of paper on a green ground will appear to have a pinkish tinge. The 
afferent interaction hypothesis states that the central afferent impulses 
arising from the receptors stimulated by the patch of gray paper while 
on their way to the point in the brain at which they are switched in 
the direction of the effectors, are acted upon by the simultaneous af- 
ferent impulses arising from surrotmding regions of the retina, and thus 
each, and particularly the former, suffers a distinct distortion. 

But we have seen that if the afferent impulse (s') received at the 
region of connection in the central nervous system is different from that 
(s) which was conditioned to the reaction, the excitatory potential {»Er) 
thus set in motion will, by the principle of the generalization gradient, 
be less than would be the case if the originally conditioned central af- 
ferent discharge (s) had occurred. In this manner it comes about that 
the presence of an extra or alien stimulus in a conditioned stimulus 
compound can reduce the excitatory potential, and as a consequence the 
amplitude of the resulting reaction will be reduced, its latency will be 
increased, and the excitatory potential may even fall below the re- 
action threshold, in which case no reaction at all will occur. Thus the 
irrelevant stimulations resulting from an emotional upset will usually 
interfere with the capacity of a child to recite or to write an exami- 
nation, and may temporarily abolish this capacity. This is the class- 
room equivalent of what Pavlov has called external inhibition (22, 
pp. 44 ff.) . The presumptive analogue in psychophysics is Heymans’ 
law (6). 

IX. BeHAVIOE VABIABnilTr OE OscaLIiATlON (20, p. 74) 

It is a matter of common observation that irrelevant stimuli are 
constantly impinging in large numbers on the receptors of an organism 
and that their incidence is essentially a matter of chance. These ir- 
relevant stimuli may originate in the external environment (as when a 
fire truck goes shrieking down the street) or in the internal environ- 
ment (as when a child suffers a panic of fear at the thought of failure in 
an examination or on a psychological test) . In addition to these sources 
of external inhibition l^ere is evidence that the individual neawe cells 
making up the tissue of the nervous system spontaneously generate 
neural impulses which ‘fire’ constantly, and more or less at random, 
into other portions of the nervous system. 

Now all these randomly occurring irrelevant neural impulses would 
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naturally produce a continuously varying anaoimt of distortion (afferent 
interaction) of the conditioned receptor discharges which chance to be 
operating in conjunction with the drive dominating the organism at 
any given time. This distortion of s to s', by the principle of the 
generalization gradient (Section VI), will cause a parallel diminution 
in the excitatory potential resulting from the stimulation, and so a con- 
tinuous variability or oscillation in the level of behavior performance, 
even xmder quite constant conditions of antecedent training. (19). 

It has long been a commonplace among mathematical statisticians 
that a large number of independent factors operating according to 
chance behave much as an infinite number of coins tossed simul- 
taneously (2, p. 33). It follows that the joint outcome of the afferent 
interaction resulting from the chance impingement of a great many ir- 
relevant stimuli would naturally yield an excitatory potential which 
would vary continuously as a definite fimction of normal or Gaussian 
probability. Accordingly, the behavior of a given individual, based on 
a particular habit and under apparently constant conditions of train- 
ing and motivation, will vary from moment to moment in a largely 
unpredictable manner, except as to the general law of the quantitative 
distribution of the resulting movements. 

In this principle of behavior variability or oscillation we find the 
explanation of why a child, while acquiring a motor skill or learning 
to spell a difficult word, will frequently give a more satisfactory per- 
formance at a point early in the training than it will at another point 
much later in the training when there is every reason to believe that 
the habit is much better formed than on the occasion of the earlier 
performance. It explains in a rational manner the sigmoid prob-^ 
ability-of-response learning curve occasionally encountered in simple 
learning situations in which a single simple learned act is rising above 
the reaction threshold (20, p. 162) , and the fact that the initial period 
of positive acceleration of such empirical curves is markedly less ex- 
tensive than the later period of negative acceleration (19) . It also 
explains the necessity of securing a considerable sample of the be- 
havior of a given child if the measurement of even a single and very 
narrow capacity, such as rate of tapping, is to have B|uch reliability. 
Finally, it explains ttie characteristic distiibution fc# #u6h test scores 
and, to some extent, the necessary preoccupatiohibf'educational psy- 
chologists, as well as of aU social scientist^,; ftTilh^sfeatisties in general 
and with the Gaussian law of prohabp^iilti particular. 
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X. Maladaptitb Reactions and Expebimental Extinction 

We have seen (Section VI) that substantially the same movements 
are usually required for successful adaptation by a considerable zone 
of variation in the stimulus situation, and that the nervous system meets 
the situation by stimulus generalization, thereby permitting learning 
performed in one situation to function in a variety of other situations. 
We must now note that generalization is not always wholly adaptive. 
In many life situations a given reaction will be adaptive within a 
certain range of variability of the dominant elements of a stimulus 
situation, but not beyond this range. Now, by the principle of stimulus 



Fig. 8. — Graphic representatioix of the course of imean decrement in excita- 
tory potential with successive unreinforced evocations of a learned act. Plotted 
from Hovland’s unpublished data (7; 19). 

generalization, stimuli beyond this range will at first evoke the re- 
action, though probably with less certainty, with less vigor, and with 
longer latency. But the execution of an act which is not reinforced is 
maladaptive because it represents a wasteful expenditure of energy, 
which in certain emergency situations might be lethal. The nervous 
system meets this biological dilemma with a corrective mechanism 
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called experimental extinction (20, p. 49). According to this principle, 
any reaction evoked by a stimulus compound which is not followed by 
a certain minimal degree of reinforcement, progressively suffers a 
diminution in its excitatory potential which, if the process continues, 
may ultimately fall to the level of the reaction-threshold. A graphic 
representation of this diminution as a fimction of the number of un- 
reinforced evocations is given in Figure 8. 



Fto. 9. — Double-winged generalization gradient of inhibitory or extinction 
effects. Plotted from empirical data published by Hovland (7; 19). 

But just as it is necessary, owing to the continuously varying, non- 
recTirrent nature of stimulus situations, for excitatory tendencies to be 
generalized over an appreciable range if the results of learning are to 
be of adaptive value to organisms, so it is necessary, in terms of 
biological survival, for the results of ejqperimental extinction also to be 
generalized over an ^preciable range' if its corrective value is to be 
appreciable. In an investigation of this matter Hovland (7) conducted 
an ei^eriment on the generalization of experimental extinction, in a 
manner closely analogous to that mentioned above (Section VI) for the 
generalization of excitation effects. He found the gradient of gen- 
eralized extinction effects to parallel closely that of tije generalization 
of excitation (Fig. 9). Indeed, the generalization gradiant of ex- 
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tinction was of such a shape that it would almost exactly neutralize 
the gradient of excitation if the two were centered at the same point as 
would, of course, be necessary if a single extinction of a conditioned re- 
action, which suddenly proved unadaptive, were to wipe out com- 
pletely not only the conditioned reaction but all of its maladaptive 
generalization tendencies. 

In the flux and complexity of the events of the environment to 
which organisms must adapt if they are to survive, it not infrequently 
happens that a situation to which a given reaction is adaptive may 
temporarily change in such a way that this reaction will not be 
adaptive, after which the reaction will again be adaptive. The nervous 
system is able to cope even with such superficial inconsistency of the 
environment. Adaptation in this situation comes about through the 



I’m. 10. — Graphic representation of the course of mean amounts of spon- 
taneous recovery from a preceding experimental extinction as a function of time. 
Plotted from data published by Ellson (4; 19). 

molar behavioral principle of spontaneous recovery (22). By this 
principle, an excitatory potential {,Er) which has suffered e 3 q)erimental 
extinction will spontaneously recover a considerable portion of its 
original strength after two or three hours. This function has been de- 
termined experimentally by Ellson, with albino rats (4). Ellson's 
findings are represented graphically in Figure 10. 

XI. Sample op Tsul-anb-Ebrob Leabninq (8; 19) 

In the interminable permutations and combinations of en’piron- 
mental events, organisms will constantly find themselves in situations 
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of need in which some of the elements of the resulting stimulus com- 
pound will tend to evoke one reaction and some of the other elements 
will tend to evoke another (incompatible) reaction. Let it be supposed 
that one of the reactions is adaptive, that the other is not, and that the 
nonadaptive reaction tendency is so much stronger than the adaptive 
one that the oscillation ranges (Section IX) of the two action tendencies 
do not overlap. In such a situation the maladaptive act will occur at 
every stimulation, but will never receive reinforcement. As a result it 
will, through the action of experimental extinction, progressively de- 
cline in its excitatory potential until the range of its oscillation begins 
to overlap that of the weaker adaptive tendency. The weaker reaction 
tendency would begin at this point to function as overt action, and 
reinforcement would follow such action with consequent strengthening 
of the adaptive tendency. In spite of this increase in the strength of 
the weaker tendency, spontaneous recovery of the unadaptive ten- 
dency, together with behavior oscillation, will bring about the evoca- 
tion of the maladaptive tendency many more times. However, the 
relative frequency of the two competing reaction tendencies will 
gradually shift in favor of the adaptive reaction until at length its 
strength will so greatly exceed that of the maladaptive tendency that 
their respective ranges of behavior oscillation will no longer overlap, 
at which point the adaptive reaction will occur exclusively. This is an 
example of what is called simple trial-and-error learning (8) , a process 
of great importance in the lives of all organisms. 

It is important to observe that in the case of simple trial-and-error 
learning just considered, a resumption of the training a few hours after 
a large, uninterrupted succession of adaptive reactions is very likely to 
evoke a longer or shorter sequence of the unadaptive reactions. This 
results from the spontaneous recovery from experimental extinction dur- 
ing the interval of no practice. Another characteristic phenoahtenon Of 
simple trial-and-error learning is that if the component of iiie stimulus 
compound responsible for the maladaptive reaction tendency i^ould be 
presented by itself, even at once after a long, upbroken sequence of 
adaptive reactions, it quite probably would show^deipitb strength, as 
evidenced by the vigor of the reactions at teWoked, ihieir Short 
latency, and the number of nnreinforced rfeaCticps required id prodvtoe 
extinetaon to the level of the reaction ; 
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XII. Simple Disceimination Lbabning (15) 

The form of trial-and-error learning just considered involved a dif- 
ferentiation between two incompatible reactions evoked by the same 
stimulus compound. This is sometimes considered to be the discrimi- 
nation between alternative reactions. Ordinarily, however, the term 
discHmmaiion is reserved for application to situations where stimuli 
are differentiated. A typical situation of the latter kind is that in 
which a reaction is conditioned to one stimulus and the reaction 
tendency generalizes along the stimulus continuum beyond the en- 
vironmental range in which the reaction is adaptive. Suppose, now, a 
stimulus value beyond the adaptive range recurs repeatedly: It fol- 
lows that the reaction will be extinguished at this point to the level of 
the reaction threshold. The generalization of the extinction effects from 


PbysMtofical limit (A) 
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Fig. 11,— Diagrammatic representation of a theoretical generalization gradient 
of excitation (upper curve), of the generalization gradient of an extinction set up 
at a point 32 jjcx.d.’s from the point of reinforcement of the former (lower shaded 
curve), and the result of the algebraic sunamation of the two (dotted line between 
the two). Reproduced from Hull (16). 


the point on the stimulus continuum at which extinction occurred, to- 
gether with the presumptive interaction of the respective excitatory; 
and inhibitory tendencies on certain simple assumptions, is shown iij 
Figure 11. There it may be seen that the jgeneralization gradient of 
excitation toward the point of extinction becomes markedly steepened, 
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one excitatory potential remaining below the reaction threshold and 
therefore impotent to evoke reaction, and the other, while slightly 
reduced, remaining well above the reaction threshold, and so definitely 
functional. In this manner is explained simple discriminatory learning 
in which the presentations of the stimuli to be discriminated are 
separated by appreciable intervals of time. ■ 

Esperiments indicate that only relatively coarse discriminations can 
be attained under these conditions; for finer discriminations, successive 
presentations usually separated by only fractions of a second or so 
are required. The ejplanation of this latter process requires a some- 
what different set of principles; in particular it requires the principle 
of the patterning of conditioned stimulus compounds. We accordingly 
proceed to the consideration of this exceedingly important subject. 

XIII. The3 Pattbiening OB’ ConnomoiirEJD STiMTOLns Ck)MPcnmns (19) 

It is a fact that the reaction which will adapt an organism to a 
given environmental situation depends, as a rule, not upon any single 
element of that situation but upon a certain combination of elements. 
Since the environment is usually paralleled by a rather complete set of 
afferent receptor impulses, the reaction must be conditioned, not merely 
to a single element of the stimulus compoimd but, somehow, to the 
combination of afferent impulses. Perhaps no fact of behavior is more 
obvious or more important than this. Pavlov long ago pointed it out 
and conducted elaborate experiments to demonstrate its truth (22, pp. 
141 ff.) . The writers of most other schools of behavior have also recog- 
nized the problem. Neurologists have long puzzled over how the 
nervous system can mediate adjustments to such exacting conditions. 

The fimdamental analysis of the molar aspects: of this behavior 
problem we owe to the refiexologists (22, pp. 141 ff.). Stated in its 
extreme form, the problem of the patterning of stimuli is that of con- 
ditioning a reaction to a stimulus compoimd in such that the 

compound as a izrhole will evoke the reaction, yrhile |ih® p^^arate ele- 
ments will show no tendency whatever to do so, show that 

there are two phases of the approach- to ,th|a affairs: 

(1) spontaneous patterning resulting frorn tiie ’rdinffirceinemt of 
the con^pound as a whole ;.aud (JK) re^a/drce- 

i^utffoKceaniesit of whole: intiftf. 
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spersed with the nonreinforcement of the separate presentations of the 
stimulus components (22, p. 117). 

From the point of view of the summation of the habit loadings of 
the several components of a stimulus compound as indicated in Section 
VII, the concept of patterning as just described appears at first sight 
to be impossible because the summation of any number of zeros of the 
components can never amount to a superthreshold reaction by the com- 
pound. This paradox is resolved by the principle of afferent interaction 
(Section VIII). By this principle it is possible to assume that the 
central afferent impulse (s) of each stimulus component will be modi- 
fied in a characteristic manner to s' by every possible combination of 
accompanying stimulus elements making up a stimulus compound. 
This means that when each element of the conditioned compound is 
tested by itself, s will, by the gradient of generalization, evoke a smaller 
reaction than will s', its equivalent in the conditioned compound. As a 
result, if the reacliions evoked by all the elements separately were sum- 
mated by computation in such a way as to give the equivalent of a 
genuine physiological smnmation, this would be appreciably less than 
the amplitude of reaction evocable by the compound when presented as 
a whole. The extent of this diminution is an indication of the extent 
of spontaneous patterning (19). 

If, however, the reaction to all the stimulus components (s’s) are 
systematically not reinforced and the s'’s are all systematically rein- 
forced, in time the reaction to the components will be extinguished. 
There will be some generalization of extinction effects from the s’s to 
the s'’s, but much less than the whole load of inhibition, because of 
the falling generalization gradient, so that when this generalized in- 
hibition is subtracted from the excitatory potential borne by s' there 
will be a substantial balance on the positive side after s has been re- 
duced to complete impotence. In this way the stimulus compound may 
evoke a perfectly good reaction, yet the components evoke no reaction 
at all; this would be a case of perfect patterning of a conditioned 
stimulus compound. Thus the paradox of the patterning of stimulus 
compounds in an s r system finds an explanation (19). 

XIV. COMPOTOTD DlSCRlMIlSrATlON LEARNING ANB THE PERSEVBBATIVB 

Stimulus 'Trace 

There are many forms of compound discrimination learning. The 
analysis of only one of the simpler forms can be attempted here. Let 
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it be supposed that t^vo tones so diflBcult of pitch discrimination that 
they cannot be successfully differentiated by simple discrimination 
learning (Section XII) are presented in the orders High - Low and 
Low - High. At the beginning of the process the order H -L is con- 
ditioned to a reaction, r. After this process has gone far enough to set 
up a fairly stable reaction, the stimulus L-H is presented. 

Should a reaction to this stimulation be expected? Here we must 
introduce a new principle, that of the perseverative sUmvlus trace 
(2, p. 40) . There is much reason (both neurological and molar) to be- 
lieve that the afferent receptor discharge persists in the brain tissue as 
a self-propagating but progressively fading activity for some seconds 
and, in some cases, even minutes, after the termination of the action 
of the stimulus (S) upon the receptor. Let us say that originally L 
occurs a half second after the termination of H, and that r occurs a 
half second after the termination of L. In that case r will be con- 
ditioned to the compound made up of the ‘old’ receptor-discharge trace 
of H and the ‘yotmg’ receptor-discharge trace of L, each as modified 
by the other through afferent interaction. If we let capital letters 
represent ‘young’ traces, and lower case letters represent ‘older’ traces, 
the habit set up in the first place will be, 

s'h s'i, — > r 

On the other hand, the afferent impulse resulting from the stimulation 
L-H will be s'g. We have seen (Section XII) that spontaneous 
patterning permits a considerable amount of generalized reaction. 
Therefore we expect that the subjects will give the reaction r to the 
stimulation L-H, though not as vigorously as to H - L. If, now, dif- 
ferential reinforcement be given to the two stimulus compounds, it 
follows that the one will finally be extinguished and the other will re- 
tain its power of reaction evocation (within the limits of the character- 
istics of the organism in respect to afferent interaction and to steepness 
of generalization gradients) . • ! 

XV. Mechanism op An’eicipatory Reactions a^ Short 

CmcurriNG (10) 

it 

One of the most common forms of adaptive reaction character- 
istic of higher organisms is that known as /thOisfedrf drcidting of 
behavior sequences, through whicb. tmadaptiise liak® in such sequences 
are droppsedtput and ultimately Rfbandpupd • There are a numb^ of 



88 CONDITIONING: OUTLINE OF A SYSTEMATIC THEORY 


different mechanisms whereby the short circuiting of behavior sequences 
may occur, but only one of the simplest of these will be mentioned 
here. Let it be supposed that a drive stimulus is continuously active 
in a situation in which a number of reactions occur more or less by 
chance, and that a late act of the sequence sets in motion a series 
of events which results in a reduction in the drive, or need. This, we 
have seen (Section II) , constitutes a piimary reinforcing state of affairs. 
We have also seen that, by the principle of the gradient of reinforcement 
(Section IV) , the last act of the action sequence will be most strongly 
reinforced and the others less and less strongly, the more remote they 
chance to be from the point of reinforcement. This reinforcement will 
therefore attach the final act very strongly to the drive stimulus (Sd) 
and to all other stimuli (Sj, s^) common to the central afferent dis- 
charges persisting through the entire sequence of acts. It follows that 
at the outset of some later repetition of the stimulation initiating the 
series, these stimulus components will present the picture of the com- 
petition of excitatory tendencies shown in Figure 12, the relative 



Fig. 12. — Diagrammatic representation of the competition among the several 
excitatory potentials initiated by the several elements of a stimifliis compoimd. 
The numbers appearing on the several broken lines represent the excitatory 
potential of each action tendency according to the gradient of reinforcement. 

strengths of the ^veral excitatory potentials being indicated on the 
different arrows. However, the stimulus elements uniquely present at 
the occurrence of the various reactions are not represented. Under such 
conditions it is inevitable that r®, the goal reaction (the one closest to 
the point of reinforcement) , will dominate and the short circuiting of a 
behavior sequence will have occurred (9, pp.- 619 ff. ; 10, p. 492) . 
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XVI. Compound Teial-and-Eerob Leaening and Maladaptive 
Short Circuiting (10, pp. 490 ff.) 

It frequently happens that the environment in which an organism 
finds itself is so constituted that a single act is not sufficient to reduce 
a need, several acts arranged in a particular sequence being necessary 
to bring about conditions which will do this. In that event it is evident 
that the gradient of reinforcement principle will produce short circuit- 
ing in a situation in which it will be positively unadaptive. Experi- 
mental studies on compound trial-and-error learning abimdantly con- 
firm this a priori expectation. Indeed, the tendency for such sequences 
to short circuit, i.e., for Tq to intrude and supplant (which by as- 
sumption must necessarily precede Tq in order for the environment to 
yield reinforcement) , is one of the chief obstacles encountered by lower 
organisms in compound trial-and-error learning (10). 

It is evident that the influence of the gradient-of-reinforcement 
mechanism must be overridden by some other mechanism, or a combi- 
nation of such mechanisms, before compound trial and error can be 
achieved by the nervous system. The remedial mechanisms active in 
this case' seem to be two: the perseverative stimulus trace and the 
principle of afferent interaction, mediating patterning. By hypothesis, 
rg must precede before either of them will be reinforced. But 
leaves a perseverative trace. The activity of this trace in the brain 
tissue will, by the principle of afferent interaction, produce a character- 
istic change on the afferent discharges of the more stable elements of the 
stimulus situation which, when followed by differential reinforcement 
as it must be, will (Section XIII) at length set up a stimulus pattern 
(19) such that will occur when, and only when, has just occurred. 
In this way the primary action of the gradient of reinforcement will be 
ovemdden and compound trial and error will finally be abhieve^. 

XVII. Feaotional Anttcipatoby Goal Reactions, Purpose^ and 
THE PoBB Stimulus Act (10) 

We must now observe that antieipat^^ ot ^ted^lhg goal re- 
actions do not necessarily " tort eiitofit Short 

cirbuiting occurs when #4 ^titip^^ry bf -sncfa a 

nature as to be incompatilde^ih^gnefcct' of tile sequehce^ 

leading up to tiie p^t-of rtotion 
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for some unimportant physical component thus to be drawn forward to 
the very beginning of the behavior sequence leading to the reinforce- 
ment. The fractional anticipatory goal reaction is represented by the 
symbol, tq. An anticipatory salivary reaction, a component of eating, 
would hardly compete with walking, manipulation, or even talking. 

But acts, anticipatory or otherwise, produce characteristic pro- 
prioceptive stimulation, and a fractional anticipatory goal reaction 
must accordingly produce continuously a stimulation (s®) character- 
istic of the point of reinforcement or goal situation. Thus a character- 
istic and dynamic element of the future goal runs like a thread through 
every moderately well-practiced behavior sequence terminating in a 
major reinforcement. Such a reaction is dynamic because it is a 
stimulus and because, through the gradient of reinforcement, it be- 
comes conditioned to every movement in the sequence contributing to 
the attainment of the goal. Moreover, it becomes conditioned to every 
movement of every variant in the sequence of movements leading not 
only to every point of primary reinforcement but to every point of 
secondary reinforcement; i.e., not only to every primary goal but to 
every secondary or subordinate goal. Accordingly, s® becomes a guid- 
ing stimulus leading to its own realization, to the final complete act of 
which it is a part. As such, the fractional goal reaction (r®) is a pwre 
stimvlm act, i.e., an act whose only biological or survival function is 
that of producing a stimulus for the control of other action of more 
direct adaptive value. It is related to ideomotor action, not in the 
sense that it is evoked by ideas, but that it is itself the physical sub- 
stmice of an idea, the immensely important type of idea known to the 
classical psycholo^sts as the guiding idea. As such it is believed to 
be at the same time the basic dynamic physical mechanism of intent 
and of those forms of behavior called hormic or purposive. In this 
situation, a present anticipation of an end does literally lead to the 
realization of that end (10) . 

XVIII. The Habit-Pamily Hiebabchy and Besponse 
Equivalence (12) 

In the infinite amount of compound trial and error which finally 
leads to the evolution of complex sequences or patterns of adaptive 
behavior, terminating in characteristic goal reactions, it is inevitable 
that owing to the variability in the environmental conditions on the 



HULL 


01 


various occasions of reinforcement the behavior sequence which is 
actually reinforced will vary more or less extensively. It will thus come 
about that a considerable number of more or less alternative behavior 
sequences will be organized by means of the gradient of reinforcement. 
Since all the alternative behavior sequences have led to the same goal, 
all the component acts of all the sequences will alike be conditioned 
to the same fractional anticipatory goal-reaction stimulus (s©) , and in 
this sense will constitute a family. The beginning of some sequences 
will be more remote from the point of reinforcement than others, so it 
follows that these will, by the principle of the gradient of reinforce- 
ment, possess a weaker excitatory potential than the others and in this 
way the sequences will fall into a dynamic hierarchy. We accordingly 
call such a complex of potential alternative behavior sequences a 
habit-family hierarchy (14, Theorem XIII). !Each member of the 
habit-family hierarchy is equivalent to all the others in the sense that 
each as a response will attain the goal, i.e., insure a particular tjqie of 
reinforcement. 

It may easily be shown (14, p. 27, Theorem XIII), though space is 
lacking here to do this, that if by trial and error an organism attains 
in a new situation reinforcement by one member of a previously estab- 
lished habit-family hierarchy, all other members of that hierarchy at 
once tend to become evocable by that situation. 

XIX. Adaptation to the Social vs. the Inanimate Environment 

So far we have considered the organism in an inanimate environ- 
ment. At this point we pass over to the extensive and immensely im- 
portant group of phenomena associated with the adaptation of the 
organism to a social environment made up for the most part by other 
organisms of its own species. Contrary to the belief of many social 
philosophers, the primary principles of behavior operative in social 
situations are no different from those operative in inanimate environ- 
ments. The difference lies in the conditions (17, p. 122) ubder which 
tiiese basic principles operate ; i.e., the combination of' environmental 
conditions and sequences under which a given act or action sequence 
will be followed by reinfbrcement. In reacting to an. inanimate en- 
vironm^t the organigto’s bbhavior must cteifosmt to the laws of the 
physical world in order -^at reinforcement jiiiall- follow its acts; m 
reaotinQ to an orgamsmie or tAe organism’s be- 
havior m/yisi ’QO^fbfm^d & S0t bf)^.ws nj^ tte sort as those accord- 
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ing to which its own behavior ocaurs (17). It thus comes about that 
very many of the secondary laws of social adaptation differ strikingly 
from those of adaptation to inanimate situations. There is space here 
merely to mention one or two of these: Various forms of deception and 
entreaty in emergencies may be followed by reinforcement in social 
situations, but never, except by chance, in an inanimate situation. 
Sometimes through the faulty (too wide) stimulus generalization, re- 
actions originally reinforced in social situations may be evoked in non- 
social emergencies, in which case we have various forms of verbal 
entreaty, incantation, and other magical practices. 

Perhaps the most striking single factor in the adaptation to the 
social environment is that organisms not only behave according to the 
‘law of effect,’ but when of sufficiently high order are able to control 
the behavior of other organisms by applying the ‘law of effect’ to them. 
A concrete outcome of the operation of this principle is the fact that 
all stable social relationships, e.g., economic exchange, involve reciprocal 
reinforcement — something in the relationship must reinforce the neces- 
sary activity involved, as otherwise it would be extinguished and the 
relationship terminated (17). 

XX. Social and iNDiyiDUAL Symbolic Behavioe 

Perhaps the most typical form of social behavior is found in speech 
and other types of communicational pure stiijaulus acts; i.e., acts whose 
function is purely to stimulate other organisms. Our primary interest 
in language here is in a kind of feedback from the social to the indi- 
vidual economy, most readily seen in the reaction to the inanimate 
environment. This is the inimensely important role that verbal symbols 
(acquired oripnally in social situations) later play in the solution of 
problems presented by a purely inanimate environment. Perhaps 
originally through the aftereffects of the reinforcement resulting from 
ihe reduction of needs mediated by following verbal directions of 
symbolically more sophisticated persons, a child begins tentatively to 
secure analogous stimulation by himself speaking relevant words. By 
trial and error certain combinations or sequences of self -uttered words 
are found to mediate problem solution and are therefore reinforced; 
other combinations do not mediate the reduction of needs and are there- 
fore extinguished. Those combinations of syrmbolic acts which suc- 
cessfully mediate problem solution are finally formulated as the rmles 
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o/ correct reasoning. These make up the substance of what is called 
logic. 

It is believed that this form of behavior is the most highly adaptive, 
the most efl&cient and flexible means for mediating survival ever 
evolved. While there are probably numerous habit mechanisms as yet 
unanalyzed from the mass of phenomena at present indiscriminately 
called intelligence, it seems likely that one of the most important of 
these is the capacity to use symbols, mostly verbal, m individual 
problem solution. Indeed, it is not improbable that the high correlation 
of vocabulary with ‘general intelligence' is related to this hypothesis, 
so vigorously championed by Watson (28) and by Guthrie (5) , 

XXI. PEACEicAn Educationaij Applications 

On the basis of the preceding principles it seems reasonable to sup- 
pose that if children from an early age were systematically trained 
to find the solution of genuine individual problems by means of their 
own symbolic processes, intellectual education might be far more ef- 
fective than it is at present. However, the situations would need to be 
such as would not be readily solved by manual or other instrumental 
trial-and-error behavior. A good-sized volume might be written in 
elaboration of this one educational principle. 

Because of the severe limitations on the space available for the 
present chapter, no attempt will be made to draw detailed educational 
maxims from the preceding theoretical outline. In spite of certain sharp 
differences between the primary assumptions of Professor Guthrie’s 
chapter and this one, the two systems have a strong kinship ; if practical 
morals were to be drawn from the present system they would agree 
almost in detail with those put forward by Professor Guthrie. 
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CHAPTER m 

CONNECTIONISM: ITS ORIGIN AND MAJOR FEATURES 


Peter Sandipord * 

Professor of Educational Psychology 
University of Toronto 
Toronto, Ontario, Canada 

According to Warren’s Dictionary of Psychology , connectionism is 
‘^the doctrine that all mental processes consist of the functioning of 
native and acquired connections between situations and responses 
(Thorndike).” More popularly it is known as the bond theory of 
learning. As the above definition indicates, it is always associated with 
the name of Thorndike, but does not form a ^school’ in the sense that 
the Gestalt and psychoanalytical theories form schools.^^ Neither 
Woodworth* nor Heidbreder,® for instance, devotes a chapter to con- 
nectionism, though Thorndike is too important a figure to be wholly 
neglected by these writers. He is mentioned, therefore, by Woodworth 
mainly in connection with animal learning and by Heidbreder in con- 
nection with learning and measurement. Yet connectionism, without 
being a 'school,’ has been far more important in the field of practical 
education than any of the schools these writers deign to discuss. 

* As this yearbook was being prepared for printing, announcement was made 
of the death of Professor Sandiford at Toronto on October 12, 1941. 

^By deliberate intent, instead of discussing the variations in cozmectionist 
doctrine, as exhibited by Thomdike^s students and disciples, the writer has mainly 
confined this chapter to Thorndike’s own statements. Thorndike’s name, ^thepi^ef ore, 
occurs with distressing frequency. Yet this is justified^ for Thorndike v^ipiep- 
tionism, just as Freud is psychocuialysia Further, instead of dealjn^^'^th nieti 
ulous details of doctrine, the writer has selected those aspects that he cobsid^iB the 
major features of cozmectdomsm. Thorndike’s contributions are sq voluminoris and 
he has pioneered in so many fields that any s^ection ^of tl^^ bfeconaes alxnost 
arbitrai^r. It is certain ^i^iat ot^er students of a dif- 
ferent choice. - ' ^ ^ 

Woodworih^, Yorks Bpnald 

PfefS, Qq., i9Bl. ^ — - - , ^ = 

196^/ ' ' '' ’ 4 
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I. Main Fesatxibes of Connectionism 

The following outline gives the main distinguishing features of con- 
nectionism, some of which will be treated more fully in the later sec- 
tions of the chapter: 

(1) Connectionism is an outgrowth of the association doctrine, espe- 
cially as propoimded by Alexander Bain. Thorndike was a pupil of 
William James, some of whose teachings were derived from Bain and 
the British associationists. Connectionism, therefore, through associa- 
tionism, has its roots deep in the psychological past. 

(2) Connectionism is a theory of learning, but as learning is many- 
sided, connectionism almost becomes a system of psychology. It is as 
a theory of learning, however, that it must stand or fall. 

(3) Connectionism has an evolutionary bearing in that it links 
human behavior to that of the lower animals. Thorndike’s first experi- 
ments were with chicks, fish, cats and, later, with monkeys. Prom his 
animal experiments he derived his famous laws of learning. 

(4) Connectionism boldly states that learning is connecting. The 
connections presumably have their physical basis in the nervous system, 
where the connections between neuron and neuron explain learning. 
Hence, connectionism is also known as the synaptic theory of learning. 

(5) Connectionism is atomistic rather than holistic or organismic, 
since it stresses the analysis of behavior in order to discover the ele- 
ments that are connected or bonded together. The sum total of a man’s 
life can be described by a list of all the situations he has encountered 
and the responses he has made to them. Those who hold that the whole 
is greater than the sum of its parts hav^strongly attacked the atomism 
of the bond theory. Connectionism takes the organism for granted and 
regards Gestalt psychology as somewhat mystical in tone because of 
its steadfast refusal to analyze behavior into its elements. If, as Tol- 
man maintains, behavior can be classified either as molar or molecular, 
connectionism wholeheartedly accepts the molecular as its field of 
study. 

(6) The connectionist principle of associative shifting has relation- 
ships with Paylovian conditioning, which Thorndike regards as a spe- 
cial case of associative learning. 

(7) Connectionism has also some afl5nities with Watsonian behav- 
iorism in that it stresses the mechanistic aspects of behavior. Neither 
one finds it necessary to evoke a soul in order to explain behavior. Con- 
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nectionism breaks with behaviorism in regard to the stress it places on 
the hereditary equipment of the behaving organism. 

(8) Some connections are more natural than others. We grow into 
reflexes and instincts without very much stimulation from the environ- 
ment except food and air. In other words, we mature into reflexes and 
instincts, but we have to practice or exercise in order to learn our habits. 
These hereditary patterns of behavior (reflexes and instincts) form the 
groundwork of learning. Most acquired connections are based on them 
and, indeed, grow out of them. Even such complex bonds as those which 
represent capacities (music, mathematics, languages, and the like) 
have an hereditary basis. 

(9) According to connectionism those things we call intellect and 
intelligence are quantitative rather than qualitative affairs. A person’s 
intellect is the sum total of the bonds he has formed. The greater the 
number of bonds he has formed, the higher is his intelligence. 

(10) Connectionism experiments ceaselessly. While experimenta- 
tion in learning is not restricted to connectionism, yet the predilection 
that connectionists have for proving all things and holding fast to that 
which is good, has served them well in the schoolroom. Connectionism, 
above all other theories of learning, seems to be one that the classroom 
teacher can appreciate and apply. Wkile the statistics which summarize 
the experiments have been decried as the products of a mechanistic 
conception of behavior, nevertheless they have done more to make edu- 
cation a science than all the theorizing of the past two thousand years. 

II. A Beciint Statement or jche Natueb of Connectionism 

Thorndike is such a voluminous writer that it is difficult to sum- 
marize his position on any single question, or, indeed, to pin him down 
to a specific position. In order to remove any doubt the reader may 
have on the matter, the following recent statement of Thorndike’s 
position is given: 

A man’s life would be described by a list of all the atu£^<^ which 
he encountered and the responses wMch he niadfe to them, hiddding 
among the latter every detail of his sensatioins] ppern^t^ m^ories, 
mental images, ideas, judgments, emoflons, affld, otJier 

so^alled mental facts. ; , . . • ' f , ' 

■ ,UsingjS and B as sym|DpiS for effaits en- 

countejred by 'the m^/ and using 
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as a symbol for 'evokes/ ‘evoked/ ‘leads to/ or ‘led to/ a man’s life 
■would be expressed as a list of millions of events like: 

Sj. ^ ^ ^^T»au ®io«6i» ^ ^sii« ® 2 i ^ ate., etc. 

A man’s nature at any given stage would be expressed by a list of 
the R’s which he would make to whatever S’s could happen to him, 
somewhat as the nature of a molecule of sugar might be expressed by 
a list of all the reactions that would take place between it and every 
substance which it might encounter. 

There would be one important difference, however. If each — >■ 
had attached to it a number expressing the probability that the S in 
question would evoke the R in question, most of these probabilities 
would be near 0 or near 1.00 for the beha-vior of the molecule of sugar; 
but in the case of the behavior of a man our knowledge would not 
often suffice for that. In human behavior our ignorance often requires 
the acknowledgment of "the principle of multiple response or varied 
reaction to the same S by a person who is, so far as we can tell, the 
same person. Instead of S„-» R^, with a probability of 1.00 and 
Sro— » any other R than R^ ■vsdth a probability of 0, we often have 
to mcpect something like: 

Ran with a probability of .80 

S„— ^ R^ -vdth a probability of .06 

Rana With & probability of .04 

S„— > R^ -with a probability of .03 

Sja“^ Ran* With a probability of .02 

Raew with a probability of .03 

■ S,,— > all other R’s with a probability of .02 

If John Doe were really the same person in every particular on the 
hundred occasions he would always respond to S in one same way at 
each of its hundred occurrences, but he will not be. Even when we can 
detect no differences in him ■there will be subtle variation in metab- 
olism, blood supply, etc. 

If a man’s nature at two dates, say at age 20 years 0 days and at 
20 years 100 days, were expressed by two S — >■ R lists, changes in 
the man during the 100 days would be sho^wn and measured by the 
changes in the R’s evoked by ■the same S’s, or in the probabilities at- 
tached ■to the -»’s connecting the same R to the same S. 

Important sorts of change are 'the strengthening of pre^viously ex- 
isting tendencies, ■the gro^wth of new tendencies, the weakening and -the 
abolition of previously existing tendencies. All four sorts are best 
thought of in terms of S, R, and When S R -with a probr 
ability of K changes to S — > R ■with a probability greater ■than K, 
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a previously existing tendency has become stronger. When S -> R 
with a probability of 0 or near 0 acquires an appreciable probability, 
a new tendency has appeared. When S — > R decreases its prob- 
ability, there is weakening. When the decrease is to 0, the tendency 
has been abolished." ^ 


III. CONITOCTIONISM AT WORK 


In any place where people are being trained we see connectionism 
at work — ^in the classroom, on the playing fields and in the factory. 
Let us, therefore, describe a few of these situations. First the teaching 
of spelling. Connectionism has selected the words that should be taught 
to pupils at the various grade levels. The methods of teaching these 
words have been meticulously appraised in scores of carefully conducted 
researches. Nobody, today, expects a child to learn spelling by suction, 
or to learn the 30,000 words which were the content of the older spellers. 
The subject has been carefully organized, element by element, step by 
step, so that normally the child finds little difldculty with his spelling 
after he graduates from the elementary school. The modem teaching 
of spelling illustrates connectionism at its best. 

Sinailarly, arithmetic has been remade as a subject of study in the 
elementary school by Thorndike and other connectionists. The elements 
of skill and knowledge which go to the making of a skilled arith- 
meticitm have been analyzed aind suitable exercises devised to develop 
them. The number combinations, the steps in two-column addition, the 
elements which enter into a knowledge of fractions, and so forth, are 
now taught step by step imtil the learner achieves proficiency. In some 
specially fortunate schools it has been found possible to carry on such 
important investigations as the testing of the varioTos methods of teacjpL- 
ing subtraction to find out which one gives the best results. , , . , : 


In regard to reading, modem languages, mathematic^ sdence, mp|sic, 
and the like, the same story can be told. In the schofilS; tii® ^malysis 
of educational situations is practiced continuously aod the vast im- 
provement shown in the teachmg Of these subjwsfe (tUiii^'the present 
century can only be regarded as n^ajuly due ^ connec- 


tiqnism on modem , 


S R with a prcbal^ily wjLjDp 
it occur ynder 

longer loiuier periods of Isc^ ic^ i 1 1 
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In the factory, apprenticeship methods are mostly in vogue. The 
learner is taught to do one job at a time imtil he achieves skill with the 
whole. The instruction is in the best traditions of connectionism, since 
the jobs are analyzed into their elements and specific training given in 
each of them. 

On the playing fields, whether it be drop-kicking in football or pole- 
vaulting over the bar that the coach is trying to teach, the method is 
that of connectionism. From careful analysis, observation, and ex- 
periment, the football coach has discovered the elements that enter 
into successful drop-kicking — ^how the ball should be held, how the ball 
should be dropped, how the leg should make the kick, the importance of 
timing, etc. One by one, each of these elements is imparted to the 
learner and endless practice insisted upon. In this way, and apparently 
only in this way, can the good ‘footballer’ be made. Similarly, the good 
pole-vaulter is made by teaching him the elements, one at a time, and 
insisting on concentrated practice — ^how to hold the pole, how far to 
run before beginning the vault, how to roll the body over the bar after 
the pole is released, and so forth. While separate practice of each ele- 
ment apart from the others is hardly possible, nevertheless by concen- 
trating first on one element, then on another, the whole process begins 
to work smoothly and the pole-vaulter achieves his maximum height. 

In contrast to these connectionistic training methods, one has only 
to imagine a football or track coach imbued with Gestalt or other 
organismic principles. How could the football coach, for instance, train 
his team without the meticulous analysis of situations commonly con- 
fronting football players in actual games? It is difficult to picture any 
football coach urging a player to practice drop-kicking in order to 
develop his personality. What is beyond dispute is that participants in 
Rose- and other-bowl games have been trained on connectionistic lines. 
And the closer the adherence to these principles by the coach, the more 
successful his team appears to be. 

IV. The Associationistic Backgboxjnd 

It is usual to trace the concept of association to Aristotle (384-322 
B.C.), but, in truth, that individual had little formal knowledge of the 
subject as we regard it today, namely, as the establishment of functional 
relations among psychological activities and states in the course of 
individual experience. He thought that we could not perceive two sen- 
sations as distinct at one and the same time, but thought they could 
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combine or fuse into one. Aristotle enters the association picture 
through his types or laws of association which were first enunciated in 
his work on memory. He states; 

Whenever, therefore, we are recollecting, we are experiencing 
certain of the antecedent movements, until finally we experience the 
one after which customarily comes that which we sedc. This explains 
why we himt up the series, having started in thought either from a 
present intuition or some other, and from something either similar, 
or contrary, to what we sedr, or else from that which is contiguous 
with it.^ 

Little is heard about either the doctrine or the laws until Hobbes 
(1588-1679) revived the subject in several of his writings, chiefly in 
Leviathan and in Humane Nature. According to Hobbes, association 
was dependent upon the “coherence” of past ideas. He also pointed out 
that the succession of conceptions in the mind may be casual and in- 
coherent, as in dreams, or may be orderly and regulated as by some 
design. The first type we now call uncontrolled association; the sec- 
ond, controlled association and pui^posive thinking. Of the three 
Aristotelian laws, Hobbes pinned his faith mainly to contiguity in time, 
although his controlled association exhibited the principles both of 
contiguity and similarity. Thus he states, “The cause of the coherence 
or consequence of one conception to another is their first coherence or 
consequence at that time when they are produced by sense.” ® In an- 
other place he says that “those motions that immediately succeeded 
one another in the sense, continue also together after sense: insomuch 
as the former coming again to take place and be predominant the latter 
followeth.”® Thus, in this first expficit statement of the doctrine of 
association the belief that it is mainly due to contiguity in time is ex- 
pressed, and this belief runs throughout the whole history of associ- 
ationism. 

The phrase “association of ideas” we owe to John Lpcke (1632- 
1704) . According to him some of our ideas have a natural correspond- 

* Aristotle, The Parva Natvralia: De Memoria et EemmiscertMa, 451b-452a. 
(Edited by Smith and Ross, 1908.) 

* Thomas Hobbes, Hmrume Nature, or The Ftmdainetittd Elements of PoUcie. 

(In, English Works, Ed, Sir William Molesworth; ISW. ' V61. 17; Chap. IV, pp. 
14-15.) . , ■ ‘ ‘ ‘ ■ 

* Thomas Hpbbes, Lematfum, or the Power of a Common- 

wealth. Ecclesiastioal and CivU. Fart I.' Chan, IXL 
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ence and connection one with another; others owe their connection to 
chance or custom. These ideas, that are not all of kin, are difficult to 
separate ; they always keep company, and no sooner does one come into 
the understanding but its associate appears with it. "The ideas of 
goblins and sprights have really no more to do with darkness than light: 
yet let but a foolish maid inculcate these often on the mind of a child, 
and raise them there together, possibly he shall never be able to separate 
them again so long as he lives; but darkness shall forever afterward 
bring with it those frightful ideas, and they shall be so joined that he 
can no more bear the one than the other. . . . Many children imputing 
the pain they endured at school to their books they were corrected for, 
so join those ic^aas together, that a book becomes their aversion, and 
they are never reconciled to the study and use of them all their lives 
after: and thus reading becomes a torment to them, which otherwise 
possibly they might have made the greatest pleasures of their lives." ^ 
While Locke made possible an association psychology which started 
with the impact of experiences on a blank mind and worked out the 
laws governing the sequences and intercoimections of experiences, and, 
further linked association of ideas to the art of teaching, it was David 
Hartley (1705-1767) who tiimed association into a system of psy- 
chology, Moreover, it was Hartley who supplied the physical basis for 
the associations. This was the wave motions or vibrations within the 
nerves themselves, a speculative neurological background that has 
changed its pattern throughout the succeeding centuries, but has never 
completely disappeared. Thus says Hartley, ■ 

Any Sensations A, B, C, etc., by being associated with one an- 
other a sufficient Number of Times, get such a Power over the cor- 
responding Ideas a, b, c, etc., that any one of Ihe Sensations A, when 
improved alone, shall be able to excite in the Mind, b, c, etc., the 
Ideas the rest. 

Sensations may be said to be associated together, when their im- 
pressions are either made precisely at the same instant of time, or 
in the contiguous successive instants. We may therefore distinguish 
associations into two sorts, the synchronoiw, and the successive. . . . 

It is to be observed, that in successive associations, the power of 
raising the ideas is only exerted according to the order in which the 
association is made. Thus, if the impressions A, B, C be always made 
in the order of the alphabet, B impressed alone wdU not raise A, but 

*John. Locke, An Essay Concerning Hvman Understanding, Bk. 2, Okap, 

xxxin. 
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C only. Agreeably to which , it is easy to repeat familiar sentences 
in the order in which they always occur, but impossible to do it 
readily in an inverted one.^ 

The memory images of sensations, according to Hartley, are pro- 
duced by the vibration on a small scale of nerve tissue previously 
stimulated more actively. Compound ideas were derived from revived 
sensations (memory images) which cohered to form a single product. 
Aristotle’s three types of association — contiguity, similarity, and con- 
trast — ^were reduced by Hartley to one simple physiological principle — 
wave motions or vibrations in the nerves. 

In similar fashion, David Hume (1711-1776) was dissatisfied with 
Aristotle’s trinity of laws and substituted came and effect in place of 
contrast. However, he retained association by resemblance and by 
contiguity in time and place. Regarding cause and effect, he wrote: 
“There is no relation, which produces a stronger connexion in fancy, 
and makes one idea more readily recall another, than the relation of 
cause and effect betwixt their objects.” ® Hume also introduced the 
idea of the stream of consciousness which, later, became the core of the 
psychological doctrine of William James. He also noted that the 
association in cause and effect may be carried on by a common third 
or fourth object to which the original pair are both related, but that 
with each remove the association is weakened. “Cousins in the fourth 
degree are cofanected by causation, if I may be allowed to use that 
term; but not sb closely as brothers, much less as child and parent. 
In g^eral we' ipay ’observe, that all the relations of blood depend upon 
cause a£id effect^ ^nd are esteemed near or remote, according to the 
number of ccff^ecting causes interpos’d betwixt the persons.”® 

With tl’amci^ alill (1773-1836) the doctrine of association receives 
its clekre’st e:^osition. During our waking moments we are continually 
receiving seijaations of the eye, the ear, and so forth. After these sen- 
sations, ideas ar§ perpetually excited of sensations formerly reoeired; 
after those ideas, otter ideas. Thought succeeds thot^l^'J^ea follows 
idea incessantly. Sensations do not enter into associatibit^tSdt the ideas 
and thoughts they arouse are capable ^ assomatio^f iAllstotle’s laws 
aife reduced to the sipjgle'iav^ of contiguity. e^ociations 

/ ^Payid Hartley, Qbsejwitwww pn pnd RW Ese- 

p&kptiom. Chap. I, Sec. II;! 'X, 'pp.! 4 < i I t-f ' . 5 ■ ' 

® Payid ,4 Trec^^ on, I. See.; r7»'P. H. 
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are of two kinds — the synchronous and the successive. Successive 
associations, as in the Lord's Prayer, are by far the naore numerous. 

“Our ideas spring up, or exist,” says Mill, “in the order in which 
the sensations existed, of which they are the copies. This is the general 
law of the ‘Association of Ideas', by which tenn, let it be remembered, 
nothing is here meant to be expressed, but the order of occurrence. . . . 
The causes of strength in association seem all to be resolvable into two ; 
the vividness of the associated feelings; and the frequency of the 
association.” ^ 

The teachings of James Mill regarding association were carried on 
by his son, John Stuart (1806-1873), who wielded an even more 
trenchant pen than his father. (See his System of Logic and An Exami- 
nation of Sir William Hamilton’s Philosophy.) John Stuart Mill, how- 
ever, revived the principle of similarity after its banishment by his 
father. 

James Mill got his “vividness” and “frequency” from the writings 
of a slightly younger contemporary, Thomas Brown (1778-1820), 
who, in his Lectures on the Philosophy of the Human Mind, posited 
nine secondary laws of association which have been summarized by 
Warren as follows: 

(1) The relative duration of the original sensations: “The longer we dwell 
on objects, the more fully do we rely on our future remembrance of them.” 

(2) Their relative liveliness: “The parts of a train appear to be more 
closely and firmly associated as the original feelings have been more lively.” 

(3) Relative frequency: “The parts of any train are more readily sug- 
gested in proportion as they have been more frequently renewed.” 

(4) Relative recency: “Events which happened a few hours before are 
remembered when there is a total forgetfulness of what happened a few days 
before.” 

(5) Their coexistence in the past with fewer dltemative associates: “The 
song which we have never heard but from one person can scarcely be heard 
again by us without recalling that person to our memory.” 

(6) Constitutional differences between individuals modify the primary 
laws: They give “greater proportional vigor to one set of tendencies of sug- 
gestion than to another.” 

(7) Varicetions in the same individual, "according to the varying emotion 
of the hour.” 

(8) “Temporary diversities of stffte” as in intoxication, delirium, or ill- 
health. 

^ James Mill, Analysis oj the Phenomena of the Human Mind, Vol. I, Chap. 
Ill, pp. 70-88. 
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(9) Prior habits of life and thought — ^the influence of inground tendend^ 
upon any given situation, however new or irrelevant the experience may be,^ 

When the present writer, thirty years ago, and just after graduate 
work with Thorndike, wrote his Mental and Physical Life of School 
Children, he little realized as he wrote about the factors involved in 
association — frequency, recency, vividness, primacy, resultant satis- 
faction, mood of the moment, relationship existing between the objects 
— ^how much he was unconsciously appropriating from the writing of 
Thomas Brown. 

From the standpoint of connectionism no person is quite so im- 
portant as Alexander Bain (1818-1903), for there is abimdant evidence 
that he had a special appeal for both James and Thorndike. More 
directly than from any other writer, connectionism got its tenets and 
principles from Bain, who, like Hartley, was not afraid to speculate 
regarding the neurological backgroimd of associations. Thus the 
biological and physiological background that connectionism so freely 
uses in the explanation of behavior can be traced to Bain and to Spencer. 
From Bain it got trial-and-error learning, reflexes and instincts as the 
bases of habits, individual differences, the pleasure-pain principle in 
learning, and so forth. But some of these must be reserved for later 
sections. Here we are mainly concerned with associationism as it was 
exhibited by Bain in what was practically its last flowering. His sys- 
tematic psychology was embodied in two volumes — The Senses and the 
Intellect (1856) and The Emotions and the Will (1859). The edu- 
cational applications of his psychological doctrine were embodied in 
Education os a Science (1879) . 

According to Bain there are two fimdamental laws of association — 
contiguity and similarity. Contiguity is merely the recurrence of 
previous concurrences of actions or sensations. These actions or sen- 
sations “tend to grow together, or cohere, in such a way that, when one 
of them is afterwards presented to the mind, the others are apt to be 
brought up in idea.” Similarity accounted for ‘constructive Association,’ 
tiiat is, for invention and mental creation in general. ‘Compound asso- 
ciations’ are also possible j and associations tiiat are individually too 
weak to operate the revival of a past idea may gftrcc^ by acting to- 
gether. 

In his specific contributions to learning: afid hAbit, Bain is the im- 

^ ECdWaxd ,G. Waireii, A Hisiory of thio' Psychology, p. 73. New 

York: Sons, ■ 
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mediate forerunner of the connectionists. Bain regarded reflexes and 
instincts as the elements of behavior, which were elaborated into habits 
by exercise or repetition. Learning can be described in terms of random 
movements (instinctive) : the retention of those movements and actions 
which bring pleasant results, and the elimination of those which bring 
unpleasant results; and fixation through repetition. Here we have the 
earliest statements of the connectionist laws of readiness, effect and 
exercise. While it is generally believed that Thorndike got his laws of 
learning from his experiments with animals, the writer suspects that 
he may have been consciously or unconsciously influenced by Bain. 
In Thorndike’s earlier days at Teachers College, he assigned Bain’s 
Education as a Science as supplementary reading for his students. 
Bain ever keeps his feet on the ground; he is the essence of common 
sense. “All pupils should be brought up to the point of plain passable 
writing; it is not the schoolmaster’s business to carry writing to the 
pitch of a work of art.” It was the connectionist, Thorndike, who de- 
termined objectively what ‘plain passable writing’ should be. “Much of 
the curiosity of children, and of others beside children, is a spurious 
article. Frequently it is a mere display of egotism, the delight in giving 
trouble, in being pandered to and served. Questions are put, not from 
the desire of rational information, but from the love of excitement.” 
So said Bain. Thorndike put it more tersely, “Children don’t usually 
ask questions because they want to know, but to get talk back.” 

Bain’s maxims on habits find immortality in James’s classical 
chapter on habit. They underwent a sea-change and also some elabora- 
tion in crossing the Atlantic, but it was on Bain’s maxims that James 
built his famous chapter. . 

It would give a false impression if we attributed originality to Bain 
in respect to all the foregoing. Few persons are original in the sense 
that they make contributions that have never been thought of before. 
Bain drew a disitinction between original nature in the form of reflexes 
and instincts, and the products of experience in the form of habits. But 
likewise so did Hobbes long before him. According to Hobbes, hunger, 
sex, and thirst are original nature. Fear, however, is not a blind im- 
pulse, but is dependent upon the calculation of evil results. We with- 
draw from an object because we perceive the pain inherent within it. 
The search for pleasure and the avoidance of pain are the mainsprings 
of social conduct and the basis for social organization. Thus we s^ 
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that much that was explicit in Bain was implicit in Hobbes, and also, 
it may be said, in many other writers. 

One other associationist should be mentioned, Herbert Spencer 
(1820-1903) . In his early writing on psychology, he is chiefly noted for 
his defense of the principle of similarity and neglect of contiguity and 
contrast. Later his associationism changes. Darwin published his Ori- 
gin of Species in 1859, and when Spencer wrote his revised psychology 
in two volumes (1870 to 1872), 'evolutionary association’ held the main 
position. In this revision, the associative law of frequency is made to 
operate phylogenetically. Thus, instincts are the actions which have 
proved useful to the organism and have had survival value. These use- 
ful tendencies become cumulative in successive generations till finally 
they blossom forth as innate and inherited instincts. Most of Spencer’s 
later associationism might be called evolutionism, for it is mainly con- 
cerned with the hereditary functions of the organism. Without doubt, 
Spencer has had a marked influence on American psychology, chiefly 
through James and Thorndike and the Chicago school of functional 
psychology. 

Even after this disquisition, we are still ignorant as to what causes 
ideas to associate and how it is done. Somehow or other a pattern is 
made out of the jig-saw pieces, or several ideas fuse together in such a 
way that the original elements are lost in the new; product. Association 
is a prime fact of mental life. We could, of course, say with Herbert 
that ideas are dynamic and may collect like swarming bees to form 
an apperception mass, and that the bigger the mass the greater the 
chance of reaching the dome or center or focus of consciousness ; but 
we should be merely repeating a statement that could never be either 
refuted or proven. Association is real, as real as anything in our mental 
life; but its true inwardness is still wr^pt in mystery. 

V. Otheb Backgbotjnds of Connbgtiqnism . ’ 

If Thorndike be regarded as the king-pin of then 

three main streams of influence may bs found m his The first, 

that of associationism,- h^ already been traced. Bato ii^kieaced Thorn- 
dike’s teaching both dhefCtiy and through. J;^mej^f )1^4;haW^n^ the 
ph^ reflexes and iriji^Mts played ii: stnd the way 

|he;f incorporated into ho^e^^, 

added gifts .©f*,fiap8ie, 
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in much the same way as he inherits his reflexes and instincts. Capaci- 
ties, however, are more elaborate, more complex. They develop later in 
life than reflexes and instincts, and are more dependent on elaborate 
environmental stimulation than are the simpler, unlearned reflexes and 
instincts. We mostly mature or grow into reflexes and instincts, but 
the development of our capacities is a process of learning extending 
over a considerable period of time. However, the capacity must be 
potentially present (inherited) before it can be developed by environ- 
mental stimuli. Connectionism also got its pleasure-pain principle more 
directly from Bain than from other writers. 

The second stream can be traced to Romanes (1848-94), Lloyd 
Morgan (1852-), and Wxmdt (1832-1920) — the primary influences of 
Thorndike’s experiments with animals. At the time that Thorndike 
began his studies of animal learning at Harvard in 1896-97, books 
dealing with the sagacity of animals, never with their stupidity, were 
very numerous. People at large thought animals very much more in- 
telligent than they have since been found to be. Even such eminent 
scientists as Romanes and Lloyd Morgan had attributed to animals a 
degree of intelligence and a power of imitation (even of judgment and 
reasoning) which was quite misleading. Wundt, in the second edition of 
his Lectures on Human and Animal Psychology, published in 1892 and 
translated into English by Creighton and Titchener, had shown the 
unreliability of the anecdotal material commonly accepted as evidence 
of animal sagacity and had urged that simpler interpretations, in terms 
of instinct and association, should be given the preference. As Wundt’s 
Lectures was the text used by James in his advanced course in general 
psychology which Thorndike attended in 1895-96, it is quite probable 
that Thorndike’s thoughts were directed to ejqperimentation with ani- 
mals by this volume. Whatever the original stimulation, it is certain 
that Thorndike began his animal studies in Harvard in 1896-97 by 
observing and recording the instinctive reactions of chicks which were 
hatched in an incubator installed in his lodgings. Because of the fire 
hazard, the incubator was removed to the basement of William James’ 
home. As the chicks grew, experiments were devised to test their learn- 
ing ability. 

For experimentation on the learning ability of animals, new ap- 
paratus, new devices, new methods had to be invented. Thorndike 
introduced the maze, the yuzzle-hox, and the signal or choice reaction 
experiment, all of which have become standard equipment in animal 
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psychology and have been employed in thousands of studies since that 
day. 

Thorndike’s Animal Intelligence, completed in 1898 as bis doctoral 
dissertation, not only was the starting point of animal psychology as a 
science, but also went far toward establishing stimulus-response as the 
cornerstone of psychology. It is also the source of the famous laws of 
learning. As these will be dealt with in a later section, it is sufficient 
just to mention the fact here. 

The third stream of influence came through Gallon and Cattell. 
After leaving Harvard, Thorndike continued his psychological studies 
under Cattell and, in fact, obtained his doctorate from Columbia. Cat- 
tell had met Gallon in England and had been impressed by his origi- 
nality of mind. Cattell’s absorption with individual differences can be 
traced to his acquaintance with Gallon. It was from Cattell that 
Thorndike got his interest in individual differences, but it was from 
Galton (and Pearson) that he derived his life-long interest in heredity 
and statistics; and heredity, individual differences, and statistics have 
played noble parts in the story of connectionism. 

VI. The Laws op Learning 

Probably the best known of the contributions that connectionism 
has made to educational theory and practice are the so-called laws of 
learning. They are not laws in the sense that Boyle’s law or Newton’s 
law of gravitation is a law, but rather are they to be regarded simply 
as comprehensive formulations of the rules which learning obeys. 

The laws usually quoted are those given in Vol. II of Thorndike’s 
Educational Psychology: The Psychology of Learning (1913). These 
include the three major laws: effect, exercise or frequency, and readi- 
ness; and the five minor laws: multiple response; attitude, set or dis- 
position; partial activity; assimilation or analogy; and associative 
shifting. These laws grew out of the experiments with animals; coupled 
with such infiuences as the writings of Bain, Romanes, Lloyd Moi^an, 
Wundt, and others, and, have been modified by further e^ninents in 
which human beings acted as the subjects.^ New ^lemeffitS injected 
into the laws of learning are belongingn^, impffs^&^ss, polarity, 
ideniifiability, availability, and mental - Piliis shiows cl^ly 

enough that the laws are not to be ^gat<^;;4sla.!Gi{^d system,; com- 

^ B. I>. ’Hw^nK^e, The ’ ‘ KeW York : Teachers 

CoU^C,' ;193^, 
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plete from the start, but merely as tentative summaries of our knowl- 
edge of the way in which learning takes place. They will be discarded 
or modified whenever experiments disclose that such is necessary or 
desirable. 


1. The Law of Effect 

The first law to emerge was the law of effect. Briefly stated, this law 
runs as follows: A modifiable bond is strengthened or weakened as 
satisfaction or annoyance attends its exercise. With chickens and cats, 
Thorndike had used as motivating agents in their behavior such original 
satisfiers as food and release from confinement for the hungry cat, 
company for the lonely chicken, and so forth. These acted as rewards 
for certain actions which became stamped in and learned. Thorndike 
really took the law of effect for granted at first, as so many before him 
had done. Gradually, however, it became one of his most important 
principles of education. In his Educational Psychology (1903), we 
learn that “the work of education is to make the outcome of desirable 
activities pleasurable and to inhibit their opposites by discomfort” 
(p. 103) . In Elements of Psychology (1905) , the principle is explicitly 
stated in the law of habit-formation: “Any mental state or act which 
in a given situation produces satisfaction becomes associated with that 
situation, so that when the situation recurs the act is more likely than 
before to recur also” (p. 103). And conversely for discomfort. The 
educational applications are found in Principles of Teaching (1906). 
“Put together what you wish to have go together. Reward good im- 
pulses, Conversely, keep apart what you wish to have separate. Let 
undesirable impulses bring discomfort” (p. 110). The law was first 
called the law of effect in the volume entitled Ammal Intelligence 
(mostly collected researches on animal learning) which appeared in 
1911, and was embodied with a slightly altered wording in the three- 
volume EducaMonal Psychology of 1913. 

Regarded by connectionists as the fundamental law of learning, the 
law of effect has been subject to attack from many angles. The con- 
cepts of ‘satisfaction’ and ‘annoyance’ as the hedonistic explanations 
of effect in learning, and the aftereffects of rewards and punishments 
have be^ specially singled out for criticism. 

Yet the connectionist’s hedonism has a long and honorable history. 
It certainly goes back to Plato, for he recognized that the seeking of 
pleasure and the shunning of pain are strong motives in human actions. 
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Moderate stimulation of a sensory organ is associated with pleasure; 
excessive or deficient stimulation is unpleasant and confusing. Aristotle 
took pleasure and pain as the bases of the will. The Epicureans claimed 
that the ideal of life was the pursuit of pleasure. Although hedonism 
was practically refuted throughout the Middle Ages, the concept of 
pleasure-seeking was revived by Hobbes who said that man directs his 
own actions through expectation of pleasure and pain, and that social 
organization is based on these human hedonic impulses. Subsequently, 
the pleasure-pain principle became the central theme of utilitarianism 
which started with Jeremy Bentham (1748-1832). Self-interest was 
regarded as the basis of human action. Happiness, from the stand- 
point of ethics, was called the ‘good,' both of society and the indi- 
vidual. When evolutionism arose after the publication of Darwin's 
Origin of Swedes (1859), the concept of pleasxire-pain was made use of 
to' explain not only human motives but also the adaptive behavior of 
animals. This explanation is still held by many connectionists, though 
many others lean towards the physiological ejqilanations expounded by 
Bain, Spencer, and Baldwin (1861-1934) . 

The educational implications of the doctrine of hedonism can be 
traced to Locke, who asserted that in the training of children the 
hedonistic principle might be invoked through approval and disap- 
proval, Regarding memory, he claimed that the affections are instru- 
mental in fixing ideas in the memory; that pleasure and pain alike help 
in the retention of ideas. Bain ^ borrowed Locke's hedonism in regard 
to memory. In his discussion of the formation of habits, however, he 
made three assumptions which are directly related to learning, namely, 
(1) the spontaneity of hurnan actions independent of environmental in- 
fluences; (2) the continuance of an action that gives pleasure; and (3) 
the contiguous adhesion between action and feeling.^ Human actions 


are not all passive and dependent on stimulations. Some (Spon- 
taneously, and when concurring with pleasure are sustalnod^ '^d re- 
peated; when bringing pain, they are stopped and avoid^di; ; s 

Comparing Bain, with Thorndike, i there fe .seen S groat 


similarity in then; doct^es. “Satisfiers" and .‘tanp^^|a|fpf ' ajre funda- 
mentol cntegoris® j of af- 

fairp, he means “ope which the animd ^itoid, .pfte^ 
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fairs is meant one which the animal does nothing to preserve, often 
doing things which put an end to it.” This is hedonism objectively 
defined and a definition from which introspections have been elimi- 
nated. True, he also regards satisfaction as springing from the suc- 
cessful functioning of neural reaction patterns, whereas annoyance is 
either the result of unsuccessful activity or of forced activity, but the 
acid test of an annoying or painful action is whether or not these actions 
are sought and continued when once they are in action. Again, he is 
prone to regard satisfiers and annoyers as causes or determinants of 
behavior in that they are capable of strengthening or weakening con- 
nections. No wonder that Hullfish plaintively bemoans the fact that 
“Thorndike is not so easily pigeon-holed.” ’• 

Yet nobody in his senses doubts the reality of original satisfiers 
and annoyers. To eat when hungry is satisfying; to eat when satiated 
is usually annoying. “To be with other human beings rather than alone, 
to be with familiar h uman beings rather than strange ones, to move 
when refreshed, to rest when tired, to be not altogether unenclosed when 
resting at night,” are samples of original satisfiers. We can add to these 
almost indefinitely. We like puppies better than snakes, sweet foods 
rather than bitter, moderate temperatures and humidity rather than 
extreme temperatures and humidity, soft beds to sleep on better than 
hard floors, sunlight better than darkness. On the other hand, being 
cheeked in locomotion by an obstacle, being hungry, being scorned, 
being thwarted after an original behavior series has been started, are 
all original annoyers. 

Why are some actions satisfying, some annoying? Bain thought 
that 'the increase or decrease of vital power is the explanation of 
pleasure and pain. “States of pleasure,” he said, “are connected with 
an increase, and states of pain with an abatement, of some, or all, of 
the vital functions.” ® Spencer, the evolutionist, maintained that feel- 
ings of pleasure and pain are the guides of human evolution and con- 
dition the direction of human lives. While he denied the possibility of 
imderstanding the intrinsic nature of pleasure and pain, he proposed 
the physiological theory that actions are the discharge of energy, and 
that the random movements of the lower living organisms with simple 

*H. G. HulLSdi, Aspects of Thorndike's Psychology in their Relation to Eduf- 
eational Theory and Practice, p. 38. Columbus, Ohio: Ohio State University 
Press, 1926. 

‘ A. Bain, The Senses and the Intellect, p. 283. 
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nervous structures are accompanied by diffused discharges which ex- 
cite the whole body. With the development of complex nervous struc- 
ture, there is, besides this diffused general excitement, a special con- 
centrated discharge to particular muscles caused by a fortuitous suc- 
cess in the adaptation of the movements to the environment. This suc- 
cess issues in a large draught of energy which is discharged to the line 
of nervous communication for carrying out the movement, and this 
becomes a route for repetition. “A few repetitions of the fortuitous 
concurrence of pleasure and a certain movement, will lead to the forging 
of an acquired connection, \mder the law of Retentiveness or Con- 
tiguity, so that, at an after time, the pleasure or its idea shall evoke 
the proper movement at once.” He supposes that this large draught of 
energy-discharge or heightened nervous energy is the physiological 
counterpart of pleasure.^ 

Rew connectionists follow Bain and Spencer in their explanations. 
The usual one given by connectionists, though nowhere specifically by 
Thorndike, is the evolutionary one. What was painful in the first in- 
stance was harmful; what was pleasant or satisfying was conducive to 
survival. These are the first of the original satisfiers and annoyers. 
No animal could survive if extremes of heat and cold were not annoy- 
ing in the sense that the animal avoids them. The animals that felt no 
discomfort in sudden changes to icy surroundings or extremes of heat 
have vanished from the earth; those that felt uncomfortable, and ad- 
justed themselves accordingly, have survived. The whole gamut of 
satisfiers and annoyers from sex to starvation can be explained in this 
way. The apparent exceptions, such as intemperance with drugs and 
inactivity during freezing, can be satisfactorily explained. Many drugs 
(nicotine is an excellent example) are distasteful at first. But the 
superior saiasf action of showing one’s manhood by smoking aaM of 
joining the social group of smokers, is enough to cause the tiro: to con- 
tinue. And the physiological craving caused by indulgence in ihe drug 
does the rest. In regard to freezing, it is well known thati^M fir^ leads 
to active exercise; only when the sweets of rest a^*r ®te^ bodily 
fatigue from exercise c^vertide the ahnoyanee or 'of i^freezing ^ 
We shak idto bodily torpor. Undoubtedly, tiren, iaif|f^T^ast^ the pleasant 
satbfiefs led to survival and perpetuation whale oti^nai 

annoy^ leditO'iBxtinctiop^ said >a!Stiidy: ^ si^fieErs and^ an- 
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noyers shows that these factors have lost little of their potency as 
civilization has developed. 

In propounding the law of effect, Thorndike thought that the two 
effects — satisfiers and annoyers — were about equally potent, the one 
in stamping in the connection, the other in stamping it out. If a prefer- 
ence was indicated it was towards the side of rewards, although he 
explicitly asserted that rewards or satisfiers following responses in- 
creased the likelihood of repetitions of the connections so rewarded, 
while punishments decreased the likelihood of recurrence of the pun- 
ished connection. 

Thus the law stood \mtil 1932 when further experiments extending 
almost over a decade and using persons as subjects were reported in 
Fundamentals of Learning. In these new experiments he tried to 
eliminate the weakness of most experiments on the law of effect, 
namely, the use of both rewards and punishments of some sort, usually 
in close succession and in varying proportions, which made it difficult 
to apportion the amount due either to the one or the other. Ten 
separate experiments were reported of which the following is a typical 
one: 

alguien somebody — otherwise — goose — shell — blanch 

amarUlo crust — hardness — quickly — carbine — yellow 

The subject is trained with vocabulary material of the sort shown above 
in which he responds by choosing one of the five words by underlining 
it. As soon as he has done so the e:q)erimenter announces Right or 
Wrong, the former being regarded as a reward, the latter as a punish- 
ment, and the subject proceeds to the next line. The vocabulary ma- 
terial is so arranged that the correct word occurs in positions 1, 2, 3, 4, 
and 5, counting from the left with relative frequencies of 10, 15, 20, 
25, 30. The training thus connects satisf 3 dng aftereffects not only 
with particular words, but also with choosing a word towards the end 
of the line. Before and after the training, the subject was tested with 
vocabulary tests other than those used in the training. 

As a result of six experiments of the above type, it was shown that 
an average improvement of +52 per cent strengthening took place by 
one reward of a Right annoimcement, and a weakening of — 4 per cent 
(actually a slight strengthening in the negative direction) by one 
punishment consisting of a Wrong announcement. “So far as our re- 
sults go, then, all the learning in these six experiments can and ap- 
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parently must be credited to the strengthening by the annotincement of 
Right. There is not a particle of evidence that the announcement of 
Wrong weakened these connections enough to counterbalance the 
strength they gained from just occurring. The wrong connections wane 
in relative frequency, not because they weaken intrinsically, but be- 
cause they are supplanted by the right connections” (p. 288) . 

Thorndike’s modified position is indicated by the following quota- 
tion: 

First, a satisfs^g aftereffect which belongs to a connection can 
be relied on to strengthen the coimection. 

Second, an annoying aftereffect under the same conditions has 
no such uniform weakening effect. In certain cases, known by gen- 
eral observation or displayed in experiments such as those of Hoge 
and Stocking and of Warden and Aylesworth, an annoying after- 
effect does weaken the tendency which produces it. 

Third, when it does so, its method of action is often, perhaps al- 
ways, indirect. That is, the person or animal is led by the annoying 
aftereffect to do something else to the situation which makes him 
later less likely to follow the original connection. 

Fourth, what he is led to do directly is often (1) either to make a 
native or acquired response to the particular annoyance in question 
(as when he responds to aimoyance at a certain place by leaving that 
place, or to annoyance by a certain object by avoiding that object, 
or to annoyance in the mouth by spitting out the mouth’s contents), 
or (2) to have an idea or other awareness of the undesirability of 
such and such behavior (as when he responds to a Wrong heard after 
saying that 9x8 are 78 by thinking 78 is not good to my for 9x8). 

Fifth, what an animal is led to do directly by an annoyer need 
not make him later less likely to follow tbe ori^al connection. For 
example, let an animal that has learned to choose exit A rather than 
B or C or D from a certain pen nine times out of ten because A has 
meant rest and food whereas B, C, and D have meant only rest, be 
given, the next time it eaters B, a violent electric shock, produciag a 
panic of agitation and terror. Then in later trials the anim^ may be 
so agitated and panic-stricken when put in the pen fiiat it is as likely 
to go to exit B as to exit A, increasing the frequency of &at error 
from .10 to 25. ’ ’ , ’ ' 

The influence uponTeamkig of both satasfiersiand aimoyers de- 
pends upon what they cahse the animal to b© ’OPl do. A satxsfler which 
is attached to a modifiable c<mP8<^oQ hbyayi?^ always, causes 

the animal tO|; he qr do sbme^mig y&h. ^^^n^thens Ihe ccameotion 
to which the ^tisfier is attadi^j 'hill; ^ hot . know wliat this 
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something is. It may be to maintain relatively imdisturbed the 
physiological basis of the connection; it may be to retain it longer 
than would otherwise be the case; it may be to confine it by some 
metabolic effect; it may be to alter it in some more mysterious way. 

An armoyer which is attached to a modifiable connection may cause 
the animal to feel fear or chagrin, jump back, run away, wince, cry, 
perform tiie same act as before but more vigorously, or whatever else 
is in his repertory as a response to that annoy er in that situation. 

But there is no evidence that it takes away strength from the 
physiological bads of the connection in any way comparable to the 
way in which a satisfying aftereffect adds strength to it.^ 

These new experiments place reward in the forefront of the picture 
since it is more potent than pimishment. The educational implications 
of this particular finding are of profound significance. From now on 
the teacher who neglects the simple but powerful word of praise does 
so at his pedagogical peril. Otherwise the experiments, despite the 
findings on 'belongingness,’ ‘impressiveness,’ and so forth (see VII be- 
low) leave the situation in 1932 substantially the same as it was in 1913. 

But not quite. An explanation of the way ‘effect’ operates grew out 
of the 1932 experiments. The mechanism was a confirming reaction 
which is aroused by a satisfying aftereffect. The confirming reaction 
makes it more likely that the animal will continue or repeat the response 
then and there if the satisfying situation persists, and more likely to 
repeat the response later if the situation vanishes but subsequently 
recurs. The confirming reaction is the main cause of learning. 

The manner in which the confirming reaction develops and operates 
is as follows: The confirming reaction is at first an aftereffect of the 
S -> R situation, thus: 

S -» R Confirming Reaction 

Afterwards it functions as a force connecting and binding S to R, thus: 

S ->• Confirming Reaction -> R 

The confirming action is independent of a pleasurable result, since pain 
may also set it in action provided it is close enough to the satisfier in 
the succession of connections. However, it must not be thought that 
the effect of pain or the influence of a punishment, which is an annoy- 
ing aftereffect, is exactly the opposite of the effect or influence of a 
reward upon the bond to which it belongs and of which it is the after- 

* E. L. Thorndike, Fwndamentcds of Learning, pp. 311-13. 
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effect. It does not directly, invariably, and inevitably weaken the 
mental connection. The influence of reward or punishment is thus 
seen to depend upon what it leads the person to do. The reward tends 
to arouse the confirming reaction and so cause the continuance or re- 
petition of the connection. Punishment does not necessarily lead to the 
arousal of a tendency to discontinue the punished connection or to 
repeat it less often, nor does it necessarily stimulate a connection of an 
opposite kind. It arouses whatever original behavior or past experience 
has linked to that particular annoying aftereffect in those particular 
circumstances. This may be to run away, to scream, or to perform 
other useless acts. Punishments, compared with rewards, are very un- 
reliable forces in learning. Rewards are dependable because they arouse 
confirming reactions. 

Thorndike is inclined to believe that the confirming reaction is a 
reaction of the neurones themselves. It is a neuronic force of reinforce- 
ment of the original response or it is the aftereffect of the total 
situation response.^ 

Contrast this explanation with the one usually given, namely, that 
after any activity the nervous system is in a hypersensitive state and 
does not ‘click’ for some time, quite frequently for some seconds after 
riie completion of the act. This is the reason that the effect can ap- 
parently work backward after the action is performed. I play a golf 
stroke; the action is completed; if the stroke is of one of the right 
length and in the right direction it tends to be stamped in; if it is 
hooked or sliced or foozled in any way it is stamped out. The selection 
of a stamping in or stamping out has to await knowledge as to whether 
the stroke was a good one or not. The delay in the ‘clicking’ due to 
the hypersensitive state of the nervous systems allows the selection to 
be made, with the corresponding improvement of my game. 

Which explanation is the more satisfactory must be left to the 
reader and to time. Both are highly speculative and almost impossible 
to prove by experiment. Thorndike, however, is cmtain tiiat after- 
effects strengthen or weaken connections; as certain,* ifpr 'instance, as 
he is that learning takes place. Some of his' ex^rhht^^ reported in 
Fwndam&rftals of Leanyi^ seem to “prove ti^at.^^.s^'^y^ aftereffect 

' L. Thomdike, "A Theory of the Aotfc>n of a C<m- 

nectfon.. upon It,” Psychologieal Review, ^3^* 434r39. 

,E. 'ItJ ^vnum xatd, p- 17. New ’T^ork: 

MacmillaiL 
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of a cormectioii can, and generally does, strengthen that connection 
directly, irrespective of repetitions or rehearsals or recalls of the con- 
nection and of images or other representations of the aftereffects” 
(p. 270). 

From 1932 to the present, Thorndike and his research students have 
been delving more deeply into the operation of the law of effect. The 
experimental situations have been refined to enable a more detailed 
analysis to be made. Some of these experiments were collected in The 
Psychology of Wants, Interests and Attitudes, but many still repose 
in the journals and monographs. The best summary of them has been 
given by Rock, whose bibliography should be consulted.^ 

Some of the newer investigations have been designed to settle such 
problems as: 

(1) Whether or not it is possible to leam without being aware of it, or 
without intending to leam. 

(2) Whether the aftereffects are influenced by varying the amounts of 
reward and ptmishment. 

(3) Whether or not irrelevant rewards and punishments have any in- 
fluence on learning. 

(4) Whether or not a delay in the ^ving of a reward or punishment in- 
fluences the aftereffects. 

(5) Whether or not the data obtained from investigations on aftereffects 
in the schoolroom are similar to those obtained in the psychological laboratory. 

(6) Whether or not the amount of reward influences the rate of learning. 

(7) Whether or not the law of effect operates in retained situations (that 
is, retained until the correct choice is made) in the same way as it does when 
the situation disappears after one choice has been made. 

In this series of experiments by Thorndike and his pupils, the 
pattern of experiment used by Thorndike in his earlier investigations 
was adopted. A situation was presented to which any one of a specified 
list of responses might be made, one of which was (sometimes arbi- 
trarily) treated as right. After the subject had selected a response he 
was rewarded if the response was the one designated as right and 
punished if the response was one designated as wrong. In some experi- 
ments, for example, Tuckman's,® the stimulus situation vanished im- 

‘ Robert T. Rock, Jr., “Thorndike’s Contributions to the Psychology of 
Learning,” Teachers College Record, In Honor of E. L. Thorndike, XLI (May, 
1940), 751-61. 

’Jacob Tuckman, The Influence of Varying Amounts of Punishment on 
Mental Connections, Teachers College Contaributions to Education, No. 690. 
New York: Teachers College, Columbia University, 1933. 
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mediately after the subject’s choice had been made and another 
stimulus situation was presented; in other experiments, for example, 
Waits’,^ situation was retained until the correct choice was made. 
In practically all experiments the subject was rewarded by money or 
tokens or promises of money ; or was deprived of such rewards or given 
electric shocks when the aftereffects of punishment were under investi- 
gation. Thus, Tuckman in one of his e3q)eriments deprived his subjects 
of one-, two-, three-, or four-tenths of a cent for every wrong answer. 
In another series the statement wrong was accompanied by one, two, 
three, or four electric shocks. Even Forlano,® who used pupils in school 
as subjects, gave them 5 cents if they managed to learn 20 new spellings 
in the time allotted. Rock designed his experiments to obtain informa- 
tion in regard to the following problems: 

(1) Are money rewards in addition to the statement Right more effective 
for learning than the statement alone? 

(2) Are quantitatively greater rewards more effective for Iftamin g than 
lesser rewards? 

(3) Are money penalties in addition to the statement Wrong more effective 
than the statement alone? 

(4) Are greater money penalties more effective than lesser money penalties? 

(5) What are the relative influences upon learning of rewards and of 
punishments; of the smallest rewards and of the greatest pimishments? 

(6) What are the influences upon learning of succesave applications of 
the various amounts of reward and of successive applications of the various 
amounts of punishment? ® 

It is obviously impossible in an essay of this description to give 
detailed results of this extensive series of studies into the law of effect. 
Suffice it to say that Thorndike and his students have demonstrated 
that learning proceeds by the action of positive aftereffects and not 
by the action of negative aftereffects. This statement is true whether 
the subject was clearly informed about which connections were to be 
learned, or was imaware of them, or even when the subject had no 
intention of learning a particular set of comiections. In regard to sys- 

* John Virgil Waits, The Law of Effect in the Retained Bituation, Archives 
of Psychology No. 208. New York: Columbia University, 1936. 

* George Porlano, School Learrdng with Yomovs Methods of Practice and 

Rewards, Teachers College Contributions to Education, New Yrak: 

Teachers College, Columbia Univertity, 1936. ? / * ' 

•Robert ,T. Rock, Jr., The Influence wport Le^swnmg of the Quantitative 
Variaiiort df After-Effects, Teacherb Ccllege Cc^t^lxbiiaQs to;:Mucation, No, 660. 
New York: C|oU^Ee, Columbia 19^. 
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tematic variations in the amotmt of reward or punishment applied as 
aftereffects for specific connections, the experiments provide evidence 
which strengthens the conclusion that rewards act primarily by con- 
'firming in the subject, then and there, whatever response tendency was 
rewarded. P u ni s hment, on the other hand, had no such demonstrable 
effect in reducing the response tendency, either by eliminating the 
punished connection or the tendency to respond in a given way. A 
wrong connection does more harm than subsequent correction or reward 
can overcome. “Start right’' is a piece of pedagogical advice that is 
immensely strengthened by these experiments. Learning seems to be 
best explained as a function of rewards. In the learning situation great 
care should be taken to set the stage so as to be sure, or as nearly so 
as possible, that the pupil gets the right answer or solution on the jirst 
trial. It is bad pedagogy to allow the learner to fiounder along making 
mistake after mistake. A right response does not usually or necessarily 
accrue from the pimishment of a wrong response. Even in school situ- 
ations, learning accomplished under the condition of an actual money 
reward is similar to learning in laboratory situations; it is more ef- 
ficient than learning for which no reward is given. Human beings differ 
from the lower animals in that a promised reward is possible. The 
potency of a promised reward is as great as and in some cases greater 
than an actual reward. 

Summing the results in a sentence, it seems that, from the point of 
view of the theory of learning, Thorndike and his associates have clearly 
demonstrated the plausibility and acceptability of the law of effect, 
particularly demonstrating the significance of the consequences of 
satisfaction and reward and their mental or social equivalents. So 
educators may now rest content in the knowledge of what the man in 
the street has known for tidousands of years, although he never put it 
into words, namely, that we learn and practice those things which are 
pleasmable and give us satisfaction. 

2. The Law of Exercise or Frequency 

This law, like the law of effect, was at first almost taken for granted 
by Thorndike. Does not ‘practice make perfect’? Yet experience shows 
that exercise does not always lead to perfection. Practice in sitting on 
a bent pin or in poking the fire with the finger never leads to perfection 
in the art. The law of effect has to be invoked to ei^lain why practice 
does not necessarily and invariably lead to improvement. Pleasurable 
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reactions are stamped in; painful ones are stamped out. In terms of 
connectionism, repetition tends to make the bond permanent. In terms 
of the nervous system, exercise tends to strengthen synaptic con- 
nections. The repeated passage of a nervous impulse across a synapse 
breaks down the resistance. Use cements the bonds of the nervous sys- 
tem ; disuse weakens them. Thus are habits formed or broken. 

The law of exercise or jreqitency has two parts, use and disuse. 
The law of use is stated: When a modifiable connection is made between 
a situation and a response, that connection’s strength is, other things 
being equal, increased. The law of disuse runs: When a modifiable con- 
nection is not made between a situation and a r^ponse over a length of 
time, that connection’s strength is decreased. The phrase “other things 
being equal” refers mostly to the effect, the satisfyingness or annoying- 
ness of the situation. 

Watson, the behaviorist, claims that frequency and recency ex- 
plain learning and that it is unnecessary to invoke the law of effect. 
The successful action in maze learning, for example, must occur in 
every series; therefore, the successful action is learned mainly through 
frequency.^ Apparently, Watson did not realize that unsuccessful 
actions within the maze were often repeated more frequently than the 
final and successful one. Yet it is the successful one that is finally 
stamped in. 

Thomson has refuted this contention of Watson’s by an ingenious 
coin-tossing experiment in which the imaginary animal was made to 
turn right in the maze when heads turned up, and left when tails were 
up. By the law of use alone it was shown that the animal would never 
reach the food box. The law of effect must be invoked not only for 
learning by animals, but for human beings as well. Neither frequency 
alone, nor frequency combined with recency is adequate to e:q)^laia 
learning.® 

Dunlap says that the law of use, viz., “that a response (that* is, even 
a single response) to a given stimulus pattern definitely inNtnhses the 
probability that on the recun^ce of the same, or subs^^^Mty the same 
stimulus pattern, the same, or approximately il^' response will 
o,ccur;” is only one of ihiree po^ble postiiliErtl^ jpe^^lag the effect of 

* J. B. Watson, Behavior: Intrdductkm to Psychology, p. 61 

til. ‘jlewYoacJc; _ • i ' 

‘G- Jnsrlinet,' yy. '58-64. ..New'Yoisk: 
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exercise. The others are: that response, in itself, has no effect on the 
probability of the same stimulus pattern producing the same response 
in the future ; and that response decreases such probability. He relates 
how he cured himself of typewriting hte for the, by voluntarily writing 
hte for about half a page, single spaced. The effect was magical for 
thereafter he never foimd the misspelled in any of his subsequent typ- 
ing. In other words, the law of effect worked; the wrong spelling was 
made so distasteful that it never appeared again.^ 

These criticisms and many others led Thorndike to investigate the 
problem of repetition qita repetition in learning. The first twenty-two 
experiments reported deal with the extremely fundamental question as 
to whether, in the process of trial-and-error learning, the originally 
most-frequently-occurring of the several mutually-exclusive reactions 
that are evoked by the stimulus situation, will become more and more 
do min ant with continued repetition quite apart from any reward or 
pimishment or knowledge of success or failure. The typical experi- 
mental procedure of the initial experiments was either to estimate the 
lengths of numerous objects of systematically varied magnitude or, 
while blindfolded, to attempt to draw lines of systematically varied 
but specified lengths. Other experiments included such procedures as 
responding to a signal by making a movement, or connecting num- 
bers with words, spellings with sounds, and words with parts of words. 
The results as a whole and with substantial uniformity proved “that 
with repetitions of a situation the frequent and strong connections gain 
very, very little, if at all, from the weak. The most reasonable ex- 
planation of them is that the gain is zero. ... If a certain state of 
affairs acts upon a man a thousand times a week for a year, he •will, so 
far as the mere repetition of that state of affairs is concerned, probably 
respond no better the last week than the first.” ® 

The repetition of a situation, while -tending to make a reaction some- 
what stereotyped, in and of itself, is unproductive for learning. It 
causes no adaptive changes and has no useful selective power. Repeti- 
tion of a connection, that is, the situation and its particular response, 
results in a real though somewhat small strengthening influence. Mere 
repetition of a connection causes learning, but the learning is slow. 

Repetition of a ‘connection with belonging,’ that is, repetition of a 

^K. Dunlap, “A Beviaion. of the Fundamental Law of Habit Formation,” 
Sdenee, LXVII (April 6, 1928), 360-61. 

® E. L. Thorndike, Fundamentals of Learning, pp. 62-63. 
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belonging sequence, strengthens the connection even when the influence 
of the consequence of the connection (aftereffect) is discounted through 
being concealed or disguised. 

Belongingness is difficult to describe but easy to illustrate. The 
words of a sentence belong together in a way that the terminal word 
of one sentence and the initial word of the nesct do not. 

The educational significance of the findings, namely, that mere repe- 
tition of a situation has no effect on learning, that repetition of a con- 
nection has a little, but very little, effect on learning, while repetition 
of a situation with belonging has a considerable effect on learning, is 
obviously great. Best of all for learning purposes is the repetition of a 
connection whose effect is pleasurable, that is, a connection which is 
rewarded in some way. 

3. The Law of Readiness 

Briefly the law of readiness may be stated: When a bond is ready 
to act, to act gives satisfaction and not to act gives annoyance. When 
a bond which is not ready to act is made to act, annoyance is caused. 
It is obvious that this law is related to the law of effect, since both in- 
volve satisfaction and annoyance. If a conduction unit is ready and 
operates without interference, the resulting action is successful and 
satisfying. When the pathway fails to operate either as a unit or at 
all, the action is imsuccessful and annoying. It is equally obvious that 
readiness is intimately associated with the condition of the neurons of 
the nervous system. Thorndike says:^ "Successful operation can, in 
fact, be satisfactorily defined, and what will originally satisfy and 
annoy, can be safely predicted only as a characteristic of the internal 
behavior of the neurones.” ’■ 

But if a certain situation starts a behavior-series, then it involves 
not only actual conduction along certain neurons and across certain 
synapses, but also the readiness of others to conduct. Hence the serial 
action observed not only in instinctive behavior but in learned be- 
havior also. Behavior becomes the action of a series of r^t^es. There 
is, however, a behavior that is not so simple, namely, that which ex- 
hibits dilemma or choice. The determinative and simple, type of action 
of animals is replaced in nian by a relatively indeteimmate or labile 
type. This higher form of behavior is ehara^ri^cally htiman and 

^E. L. Thorndike, Onginal Nature of 

Man, p. 1^. ^ew yojr|t:,Teadia’s 19ia. 
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limited to man. In such cases, Bode maintains, "the arc (reflex) is not 
first constructed and then used, but is constructed as the act proceeds ; 
and this progressive organization is, in the end, what is meant by 
conscious behavior.’’ ^ Most of Thorndike’s treatment of readiness is 
of the somewhat simple reflex, ready-to-go type of behavior. Thus 
he says: “In listing the readiness and unreadiness which different 
situations produce or call into play, psychology can at present make 
little advance beyond what any shrewd observer can see for himself 
once he understands the general principles. If each behavior-series is 
thought of as an army sending scouts ahead, or as a train, whose arrival 
at any one station means the sending of signals on before whereby this 
switch is opened, that one closed, and the other left dependent on the 
size or speed or color of the train — ^if the sight of a small object in in- 
direct vision is realized as a cause of remote readiness of the neurones 
connected with the fovea, the neurones concerned in reaching and grasp- 
ing, even possibly of the neurones concerned in tasting — enough has 
been accomplished for our purpose.” ® He does not, however, whoUy 
reject the alternative explanation of choice, problem, and dilemma in 
higher forms of learning, and so is difficult to classify. Most of his doc- 
trine of readiness is undoubtedly mechanistic, but with many loopholes 
that enable him to accept, partially at least, consciousness as a deter- 
mining factor in the higher forms of behavior. 

VII. Modiitcations and Additions to the Laws of Learning 

, 1. Thorndike’s Later Experiments 

Mention has been made that Thorndike'’s later experiments on learn- 
ing, using human beings as subjects, led to a modification of the laws 
of exercise and effect. Numerous additions and modifications were also 
made and new terms — belongingness, impressiveness, polarity, identifi.- 
ability, availability, and mental systems — found their way into the 
vocabulary of connectionism. 

Belongingness — a horrible word — while difficult to define is a factor 
of great importance in the learning process. The various words of a 
sentence fit or belong together; a sequence of numbers may belong to- 
gether just because they are all niunbers and not anything else, but 

^ B. H. Bode, “Consciousnees and Psychology,” p. 238, in Creative Intelligence, 
by John Dewey et al. New York: Henry Holt & Co., 1917. 

* E. L. Thorndike, Educational Psychology, Vol. I, p. 133. 



SANDIPOBD 


127 


some number sequences may possess more belongingness than others. 
Thus 2, 4, 8, 16, etc., exhibit more belongingness than 1, 3, 4, 2, 5, 11, 
13, 15. The associations or bonds possessing belongingness are more 
readily learned and remembered than othem; hence, in teaching we 
should try to discover the natural and learned associations which cause 
facts to ‘hang together.’ Belongingness explains why it is easier to learn 
prose or poetry than a list of digits or nonsense syllables. It is not tm- 
related to certain Gestalt doctrines, including insight. 

By impressiveness is meant strength or intensity of a stimulus or a 
situation. Loud soimds are considered stronger and more impressive 
than less intense ones. Stimuli attended to, that is, in the focus of con- 
sciousness, are more impressive than marginal elements. Vividness is a 
possible synonym. In some e:iq)eriments, using word-number paired 
associates such as dinner 26, basal 8S, divide 37, kiss 63, the number of 
correct number associations with kiss and dinner, both impressive 
words, is lai^er than the number of associations made with basal and 
divide, both weak words. This may have significance for practical 
learning situations. 

Polarity means the tendency for stimulus-response sequences to 
function more readily in the order they were practiced than in the 
opposite order. It is the unidirectional quality of mental connections. 
Using foreign and vernacular phrases such as raison d’etre; ohne Hast, 
ohne Bast; exeunt omnes; facile descensus; obiter dicta, etc., it was 
shown that the ends could be supplied when the beginnings were given, 
more readily than the beginnings could be given when the ends were 
supplied; the first half evokes the second half more often than the 
second evokes the first. In conclusion, Thorndike states: 


In. view of these facts the tendency mnongst pi^chologists of the 
Gestalt school to treat most or all of the constituents of perception^ 
and thoughts as totals which are unitary in mystical ways, bang uni- 
fied by inner forces above and beyond the ordinary laws of eobaection- 
forming, seems dangerous. And the tendaicy amongst man:|' "p^hol- 
ogists to retreat to vague and weak a^rtions about a^d^^, such 
as a part of a mental fact may evoke the whole' of it blf that things 
which have berai put together in the inind 

thereafter, seems ill-^^vised. Ihe pttori'^ W quality 

of mental connections is A more r^ionaiHe tc^y than ever 

':be|ore.?- : ’ ' > ’ : •, ■ 
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Identifiability is self-explanatory. If the connection can be easily 
identified it is easily learned. Some concepts such as times, numbers, 
weights, colors, mass, density, etc., have to be analyzed out and made 
identifiable before they can be profitably used by us. 

Availability is the get-at-able-ness of the response. Connections are 
easy to form in proportion to the availability or summonableness of the 
response, that is, in proportion to the ability of the person to have it or 
make it at will. “The scientific control of coimection-forming with an 
identifiable situation and an available response involves only the 
straightforward application of the laws of belonging and effect.” 

Thorndike contrasts mental systems with simple habituation. For 
example, if in paper and pencil association experiments, the stimulus 
word dear evoked the response sir, this would be regarded as a simple 
habit; but if it evoked fear, some mental system must be at work. The 
experiments carried out by Thorndike on this problem seem to indicate 
rather clearly that the great majority of associations obtained by free 
association techniques occur as a result of mental system rather than 
through simple contiguous association. Mental systems are apparently 
not explained by ordinary connections. This is apparently true of sen- 
sory, instinctive, customary, and transcendent systems. 

Finally, as previously mentioned, the later experiments showed that 
rewards were more potent than pimishments, whereas formerly they 
had been regarded as equipotent. 

These modifications and additions to the laws of learning do not 
destroy the main fabric of the connectionist doctrine. Indeed, they 
illustrate one important feature of connectionism, namely, the willing- 
ness of its supporters to modify their teachings and beliefs when experi- 
mental findings are not in harmony with them. 

2. Lashley’s Mass Action 

The synaptic theory of learning that the connectionist's laws of ex- 
ercise and readiness naturally demand has been attacked by Lashley. 
The synaptic theory assumes that the neurons are organized into func- 
tional arcs (reflex and conditioned) of various degrees of complexity. 
The synaptic connections between neurons can be strengthened by ex- 
ercise. The arc that is well nourished and unfatigued is usually ready 
for action. The arcs which reach the third or cortical level of the 
nervous system are concerned with what have been termed the higher 
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thought processes — judgment, reasoning, memory and so forth. The 
lower arcs are concerned with simpler fimctions; those of the first or 
spinal level, for instance, with nothing more elaborate than simple 
reflexes. Learning takes place by the additive elaboration of -arc-pat- 
terns ; retention results from changes in the internal structure of neu- 
rons, especially of the cell-bodies; and gradualness in learning is ex- 
plained by the necessity of overcoming the resistance of synapses. 

A corollary of this theory is that brain functions must be rather 
definitely localized since the neuronic paths must be definite tracts 
with definite end-stations in the cortex. This theory of synaptic learn- 
ing has a great deal of evidence to support it. Anatomists have traced 
the paths from sense organs to the cortex and from the cortex to the 
organs of response. Certain fairly definitely localized areas of the 
human brain have been shown to be intimately concerned with vision, 
hearing, movement, and somaesthetic sensations. But there were al- 
ways well-established observations which did not fit the scheme. Even 
data gathered in experiments on learning, which were beautifully and 
simply explained by decreased resistance of synapses, failed to fit this 
oversimplified picture. 

The problem was first attacked by Franz (in 1902 and 1907), one 
of Lashley’s teachers. He conceived the idea of teaching an animal a 
specific habit or trick, then extirpating a part of the cortex and noting 
whether or not the habit was lost, and if it was lost, whether or not it 
could be as easily relearned as it was learned originally. He used cats 
and monkeys as subjects and removed the cortex by surgery. He 
showed conclusively that destruction of the frontal areas led to loss of 
certain habits and that these may be relearned. Lesions in other areas 
did not lead to the loss of these habits. Long-standing habits seemed 
to be retained better than newly formed ones when frontal lesions were 
made. This seemed to point to localization of habits in the frontal asso- 
ciation area, but it also showed nonspecialization and nonlocalization 
when the operated animal could be retaught the trick. 

Lashley carried on, from 1917, the line of experim^ts b^un by his 
teacher in 1902. Lashley, however, used the more conyenient white rat 
for his experiments and introduced thermocautery as the method of 
destroying portions of the cortex in place; of surgery which was pre- 
viously used by Franz. He also introduced the method of accurately 
plotting the extent of the injuries to the .QOr^ hi securing thin parallel 
sections of the post-mortem brain. ahnO^ two decades he carried 



130 CONNECTIONISM : ORIGIN AND FEATURES 

on a series of careful experiments which have become classics in their 
field, solving problem after problem as they presented themselves to 
his fertile brain. These researches have been reported in technical jour- 
nals, but one important series was recorded in the only monograph 
that Lashley, so far, has written.^ 

In this monograph, Lashley reports that ten problems were finally 
selected for study. Three mazes were used to test the influence of the 
complexity of the problem the rat was set to solve on the degree of 
deterioration that was caused; a fourth maze was used in testing the 
permanence of the defect. For diversity of sensory components, the 
brightness habit and the incline box were included. Retention tests for 
two mazes and for the brightness habit, and a test for the case of sub- 
stitution of one habit for another completed the series. 

The motivating agent in the maze experiments was hxmger; in the 
discrimination experiments the incentive was hxmger plus electric 
shocks. Ten successive errorless trials were thought to constitute learn- 
ing. The scores were computed in terms of time, trials, and errors, with 
trials and errors proving superior to time. His main findings were as 
follows: 

(1) For some problems [mazes] a retardation results from injury to any 
part of the cortex, and for equal amounts of destruction the retardation is ap- 
proximately the same. The difficulty of the problem becomes progresavely 
greater as the magnitude of the lesion increases. The magnitude of the injury 
is important; the locus is not. 

(2) The more complex the problem to be learned, the greater the retarda- 
tion produced by any given extent of lesion. The capacity to form simple habits 
of sensory discrimination is not significantly reduced by cerebral ledons even 
whm the entire sensory field is destroyed. This immunity is probably due to 
the relative simplicity of such habits. 

(3) The capacity to retain is reduced, as is the capacity to learn. 

(4) Thalamic injury reduces the learning rate of the bii^tness habit, while 
injury to the cortex has practically no effect. 

From these facts Lashley draws the following inferences: 

(1) The learning process and the retention of habits are not dependent 
upon any findy localized structural changes within the cerebral cortex. The 
results are incompatible with theories of learning by changes in i^ynaptic struc- 
ture, or with any theories which assume that particular neural integrations are 

* K. S. Lashley, Brain Mechanisms and Intelligence. Chicago : Universiiy of 
Chicago Press, 1929. 
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dependent upon definite anatomical paths speciahzed for them Integration 
cannot be expressed in terms of ooimections between specific neurons 

(2) The contnbution of the different parts of a speciahzed area or of tibe 
whole cortex, in the case of non-localized fimctions, is quahtatiyely the same. 
There is not a summation of diverse functions, but a non-specialized dynamic 
function of the tissue as a whole. 

(3) Analysis of the maze habit mdicates that its formation involves 
processes which are characteristic of mtelligent bdiavior. Hence the results 
for the rat are generahzed for cerebral functions m intelhgence. Data on 
dementia m man are suggestive of conditions similar to those found after 
cerebral injury in the rat. 

(4) The mechanisms of integration are to be sought in tiie dynamic 
relations among the parts of the nervous system rather than m details of 
structural differentiation ^ 

Here is a definite challenge to the connectionist theory of learning. 
The connections of the brain are of a radio-like nature rather than tele- 
phonic. This view receives some support from the recently discovered 
Berger “brain-waves” which surge unceasingly and are caused, ap- 
parently, by the self-imtiated activities of the brain cells. Lashley has 
recently expressed his belief that the spmal reflexes are not based upon 
synaptic connections, and this despite the careful work by Sherrington 
on spinal reflexes extending over a lifetime. But Lashley’s conclusions, 
as he has since admitted, are probably too sweeping, and for the fol- 
lowing reasons: He has not given sufficient weight to the stages m the 
evolution of the brain. The cortical area is of later evolution than the 
midbrain, and the cortical projections from the midbrain are com- 
paratively recent. Destroy these projections and the midbrain is left 
without the steadying control of the cortex. Philip Bard has shown 
that the 'thalamic seat of the emotions’ is controlled by the cortex, and 
that when this control is removed the emotional reactions become 
grossly exaggerated It is also within the botmds of possibility ^at 
the lower centers may reassume their ancient functions after tiie cortical 
areas are destroyed. As a matter of fact, Lashley himseip found that 
although cortical injuries did not disturb biightnes® djscrpffl&mtion (a 
very primitive form of vision) , thalamic injuries didj^ w^dch can only 
mean that the tiialamic region was still fuin^omd m^rfis^d to this 
primitive form of vision. ^ ' ! , ' ‘ 

Nor can we press too, far tiie analogies man. There 

is an a^ccumujati^n' of evidAnoe, wW&^ ihafi'brains as tiiey^be- 
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come more specialized in evolution also exhibit more definite locali- 
zations. The nervous system of man is fearfully complex and the pos- 
sibilities of connections almost infinite. Although we know more about 
the behavior we are trying to explain by the nervous system than we 
know about the nervous system itself, yet nobody has been found who 
could behave without a brain. The nervous system is undoubtedly the 
basis of behavior, but whether the synaptic theory is true or not, no- 
body, not even Lashley, can say at present. The synaptic theory, beau- 
tifully as it explains learning, will have to be modified; but we are far 
from the stage when we can discard it with impunity. Educationally, 
the bond theory of learning, which is based on the synaptic theory, is 
still the most valuable for schoolroom use, and need not be discarded 
by teachers, even if the synaptic theory is modified beyond recognition. 

VIII. The Bond Theory and Heredity 

Unlike other theories of learning, connectionism lays great stress 
upon the 'original nature of man’ and, hence, upon the study of heredity. 
What a man does is the result of his original nature and the forces that 
act upon him. Nature and nurture, heredity and environment, are the 
correlative factors which determine man’s development and behavior. 
Education is a special environment designed to develop certain innate 
traits and tendencies within the individual, and also to kill or suppress 
or redirect those hereditary tendencies which cannot now be socially 
approved. Original nature and its modifications are explained in terms 
of their responses or reactions, whether through movement, thought, 
feeling, attitude, or disposition, and of the bonds by which these are 
connected with life situations. The individual, then, starts, because 
of his structure or constitution, with certain tendencies to respond to 
stimuli, but the direction of their development is determined by the 
educative forces to which they have been subjected. The way this 
process is promoted is to make some responses pleasurable and satisfy- 
ing and others annoying and distasteful; but how well one learns de- 
pends only partially on the quality of the education to which one is 
subjected, and also partially (mainly, in fact) upon one’s native abili- 
ties. Intelligence is a native trait. It is the most important single trait 
that man possesses, for some modicum of intelligence enters into every 
kind of action except the lowliest. Even personality is determined to a 
very considerable extent by the kind of gifts nature bestowed upon the 
individual in his zygote stage of existence. 
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In large measure, the biological background, which a knowledge of 
heredity necessitates, has taken the place of the anatomical back- 
groimd which a knowledge of the nervous system imposed. Chapters 
on heredity, with or without reference to the influence of environment, 
have taken the place of those which dealt with the gross and finer 
structures of the nervous system. This tendency to stress the biological 
background is a desirable one, for, after all, man is an animal, and if we 
lose sight of this fact, we are likely to make very serious educational 
blxmders. 

IX. Teahsiter of Training 

In no field has connectionism raised more controversy than in that 
known as transfer of training. The problem is simple to state, but 
difficult to unravel. If we study or practice subject-matter A, we expect 
a ^ecific improvement in A. This we call learmng. Beyond this 
specific improvement, we usually find a spread of the effect of study 
or practice which enables us to learn B, C, or D more easily than 
would otherwise have been the case. This we call transfer of training. 
It is a theory which denies that learning is wholly specific in character, 
and emphasizes its tendency to spill over and affect other fields. 

Before the days of Thorndike, educators almost ‘universally be- 
lieved in universal transfer.’ Study in any branch of learning affected 
other branches directly or indirectly. Training in arithmetic not only 
helped algebra because arithmetical operations are needed in algebra, 
but arithmetic had a surplus effect, educational in character, which was 
poetically described as a training of the ‘muscles of the mind.’ The 
doctrine is still prevalent, and ri^tly so, but not in the form in which 
it existed at the close of the nineteenth century. 

It was the report of a research by Thorndike and Woodworth en- 
titled “The Influence of Improvement in One Mental Function upon 
the Efficiency of Other Functions” which proved such a bombshell. 
The tradition of the ages was threatened by the conclusions, which were 
stated in the following terms : 

Improvement in any tingle mental function ne^ not improve 
the alnlity in functions commonly called by the same lianiie. It may 
injure it. 1 - 

Improvemwt in any smgl© mental fimction rai^y' brings about 
equal improvement in any other function^ no . fUatttir' how timilar, 
for the working of every mental is'voqzidztioned by the 

nature of th&'^ta in eatii paitioultiF 
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These conclusions caused great commotion. The educational world 
was immediately up in arms. Scores of e^eriments were designed to 
confirm or refute these findings. On the whole, their position was main- 
tained and accepted. Studies on transfer showed that the transfer 
effect of training may be negative, zero, or positive, but that a positive 
though modest transfer may usually be expected; and that transfer 
effects are higher than the average when the subjects are high in intel- 
ligence and when the testing and training materials have many elements 
in common. 

Thorndike’s connectionistic explanation of transfer, namely, that 
transfer was due to identity of substance (matter) or identity of pro- 
cedure (method) was generally accepted, although a third identity, 
ideal or aim, was added by Bagley. Judd’s theory of conscious generali- 
zation of experience was its main and only rival for many years. 

After group intelligence tests had reached a reasonably high state 
of validity and reliability, Thorndike returned to the problem.^ He 
tried to measure the disciplinary effect of each of the high-school 
studies. More specifically the aim of the investigation was to measure 
the contributions made by the various subjects taught in high schools 
to the improvement of scores on an intelligence test over a period of a 
year. The pupils, of course, made higher scores on the average in the 
second test than in the first. Some of this improvement may be due to 
maturation, some to increasing familiarity with the tests (practice 
effect), but some was undoubtedly due to the studies they had pursued 
in the interval. As these subjects had varied, Thorndike, by first 
equating pupils in initial attainments and then analyzing out the con- 
tributions of each study to any improvement which was found in the 
final scores, could calculate the transfer effects of any given study. 
These transfer effects are usually positive but small, so small that he 
concluded the intelligence of the pupil, not the particular selection of 
studies, was the chief factor in the transfer. This finding, that the 
greater the intelligence of the pupil the greater the amount of transfer, 
is in accord with many others. In supporting this theory of transfer 
by intelligence he wrote the following illuminating paragraph, one of 
the best he has ever written. 

*E. L. Thorndike, "Mental Discipline in High School Studies," Journal of 
Educational Psychology, XV (Januaiy, 1924), 1-22; (February, 1924), 83-98. 

Broyler, Thorndike & Woodyard, "A Second Study of Mental Discipline in 
High School Studies,” Journal of Educational Psychology, XVIIl (September, 
1927), 377-404. 
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By any reasonable interpretation of the results^ the intellectual 
value of studies should be detemuned largely by the special informa- 
tion, habits, interests, attitudes, and ideals which they demonstrably 
produce The expectation of any large differences in general improve- 
ment of the mmd from one study rather than another seems doomed 
to disappomtment The chief reason why good thinkers seem super- 
ficially to have been made such by having taken certam school 
studies, IS that good thinkers have taken such studies becommg 
better by the inherent tendency of the good to gain more than the 
poor from any study. When the good thinkers studied Greek and 
Latm, these studies seemed to make good thinking Now that tihe 
good thinkers study Phjrsics and Trigonometry, these seem to make 
good thinkers. If the abler pupils should all study Phymcal Edu- 
cation and Dramatic Art,- these subjects would seem to make good 
thinkers. These were, indeed, a large fraction of the program of 
studies for the best thinkers the world has produced, the Athenian 
Greeks. After positive correlation of gain with initial abihty is allowed 
for, the balance in favor of any study is certainly not large Dis- 
ciplinary values may be real and deserve weight in the curriculum, 
but the weights should be reasonable^ 


Thorndike’s theory of transfer by intelligence has been harmonized 
by the writer with Judd’s theory of transfer by generalization of ex- 
perience and also with his own theory of transfer by language. 

Curiously enough, the modem trend is to place more emphasis on 
the possibilities of transfer. The transfer effects were demonstrably so 
STTiall that the connectionists advised a direct attack upon a subject 
rather than a dependence on a related branch for some transfer effect. 
In the field of Latin and English, for instance, Latin undoubtedly helps 
(transfers to) English, but if we wish to secure good results in English, 
it is more profitable to spend time on English rather than on La;tin. 
But many teachets have been able to show that it is possible to teach 
Latin in such a way that i1» influence on English ia mueh greaf^, than 
is usually secured. This may be described teaching. spe<afifa,lly for 
transfer, th.e only method of teaching that is wortiti And with 

this method the connectiopists are in heartjr agjreeoif^ . 
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X. CoNNBOnONISM AND J^NADTSIS AND 
, ^ Tlie agrees upon ap^ysi^. ^ipd |s |pei 

Gestalt psychology will have to ^ aa^ysia. In tiie index 

Cental IStud^ bp. dJt, p- 98. 
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to KofEka’s monuinental Principles of Oestalt Psychology one looks in 
vain for the topic 'analysis.’ Yet the Gestaltists cannot do without 
analysis. They break up bigger problems into smaller ones that can 
be more readily attacked by experimental methods and analyze their 
results just as any other psychologist does. What they are really at- 
tacking is the atomistic character of conditioning, connectionism, and 
the like. Their insistence on the whole being more than the sum of 
the parts, while absolutely true, has led to a shocking neglect of the 
parts. 

Connectionism is unique in emphasizing the elements or parts. 
Thorndike goes so far as to maintain that a person’s intelligence is 
represented by the sum total of the bonds he has formed; it is an 
additive ftmction. And analysis is elevated in some of his writing to 
a law of learning. “All learning is analytic” says Thorndike, and one 
of his critics maintains that in practice it means that “Learning is all 
analysis.” ^ 

The law of analysis, according to Thorndike, runs: “When any 
response has been connected with many different sitiiations alike in 
the presence of one element and different in other respects, the response 
is thereby bound to that element so that when that element appears, 
even in a very different total situation, it will tend to evoke that re- 
sponse.”^ Thus by analysis the presentation of four apples, four dots, 
four fingers, and the like, eventuates in the concept ‘four’ which evokes 
a response of its own whenever it is met with. It is by analysis also 
that we acquire concepts and learn the use of such things as colors, 
sizes, and classifications of all kinds, meanings of words, such as 
molecules and atoms, and of phrases, such as cause and effect. These 
habits of response are the essence of human learning. 

. The power of analysis in the schoolroom is shown best in subjects, 
such as spelling, arithmetic, algebra and the like. Thorndike has made 
important specific contributions in each of these branches. Who before 
Thorndike knew or worked on the assiimption that the combination 
9 + 2 was not the same as 2 + 9; or even that the learning of the bond 
9 + 8 did not insure that 39 + 8 would be instantly known when first 
encoimtered? Before connectionism affected the school, fractions were 

^ G. H. HuUfish, Aspects of Thorndike’s Psychology in Their Relation to Edu- 
cationdl Theory and Practice, p. 66. Columbus, Ohio : Ohio State University Press, 
1926. 

*E, L. Thorndike, Edwea.ion, p, 99. New York: Macmillan Co., 1912. 
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taught in one step and the pupil was expected to make the deductions 
necessary in solving his particular problems. The connectionist Thorn- 
dike analyzed the problem into 17 steps: (1) First comes the asso- 
ciation of % of a pie, % of a cake, ^ of an apple .... to (17) which 
gives the information that “The terms numerator and denominator are 
connected with the upper and lower numbers composing a fraction.” 

Since this was worked out, fractions have had less terror for both 
the pupil and the teacher. Analysis of the problem into simple ele- 
ments or bonds, and selection of a sound pedagogical order in their 
presentation have provided an absolutely sure and simple way of 
teaching and learning fractions. “Building this somewhat elaborate 
series of minor abilities seems to be a very roimdabout way of getting 
knowledge of the meaning of a fraction, and is, if we take no account 
of what is got along with this knowledge. Taking account of the 
intrinsically useful habits that are built up, one might retort that the 
pupil gets his knowledge of the meaning of a fraction at zero cost.” ^ 
Everybody admits that the proof of the pudding is in the eating. 
If connectionism, as a theory of learning, is judged by this criterion, 
then it is eminently successful. The education of the English-speaking 
world, nay of the whole civilized world (for foreigners are forced to 
read the works of the Dean of Educational Psychologists) has been pro- 
foundly affected by connectionism; and affected in a beneficial way. 
Connectionism suits the teacher in the classroom, for it has made his 
lot easier. While learning may not be all analysis and selection, it is 
difficult to conceive of learning in which these elements did not play a 
preponderant r61e. Therefore, by the pragmatic test of success in the 
work-a-day world of teaching, connectionism deserves our highest re- 
spect. 
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CHAPTER IV 


CONNECTIONISM; PRESENT CONCEPTS AND 
INTERPRETATIONS * 


Arthtjb I. Gates 
Professor of Education 
Teachers College, Columbia University 
New York City, New York 


I. Introdttction’ 

The type of psychology usually referred to in this volume as con- 
nectionism has also been called “S-R bond psychology,"" “dynamic 
psychology," ^ stimulus-response psychology, the reaction hypothesis, 
and the like. Stimulus-response psychology is usually regarded as a 
modem development of associationism although, as Dr. Sandiford has 
pointed out in chapter iii, it has been developed to a point where it 
now has very little in common with any form of associationism in 
existence before 1900. Connectionism since that time has been de- 
veloped in many forms, both in systematic accounts and in well- 
rounded applications to almost every field of life — animal behavior, 
advertising, business and industry, abnormal behavior, social affairs, 
and especially to all phases of education, from teaching spelling to 
formulating a general philosophy of education. In these many enter- 
prises different workers have come out with systems, implicit or ex- 
plicit, which differ greatly from each other. Some are very similar to 
certain forms of 'conditioning’ and others in their practical implications 
are very close to certain views of 'organismic psychology,’ such ad the 
one sketched by Hartmann in chapter v. 

It wall obviously be impossible to describe all the .varieties of 
stimulus-response psychology in this chapter. The aceouht to be given 

* 'Ihe author is grateful to B. L. Thorndike for readiiig the;Braaiuscript of this 
chapter. Certain minor cdiai^es which he suggested to makej the <xmtmit represent 
hia views more dearly are embodied in the chapt^ as it The author 

is grateful also, to Robert Ii. Thorndike fcsr readiug m ap i i, script and for st^- 
gestionS 'ipade durmg the prepamfion of the, m^tesw^, ^ 

* Inhrbdxtoed by R. S. Woodwmrth inj^hi^ that title published in 1921. 

This is alsb uped by Bchm fefeid.htre<iW' 'm jSetwn P^chdlogieg, 1933. 

iidi ' i 
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includes the essential features of the formulations of two writers, E. L. 
Thorndike and R. S, Woodworth. Despite some difference in emphasis, 
phraseology, and organization, their basal ideas are essentially the 
same. They worked together at the beginning of the present century, 
have cultivated many fields since then, and both published well-rounded 
accounts in 1940. Thorndike’s works during these forty years represent 
incredibly far-flung applications to practical situations and Wood- 
worth’s represent notably sagacious considerations of all phases of 
systematic psychology. 

At the outset, it should be noted that the stimulus-response psy- 
chology has not been regarded by either of these men as a final or fixed 
or even a very rigid system of ‘laws,’ but rather as a framework or ar- 
rangement designed primarily for certain practical purposes. For 
Thorndike, one purpose has been foremost, namely, to develop an ar- 
rangement of propositions or concepts which would be of highly prac- 
tical service for the guidance of the professional activities of teachers. 
For this purpose the concepts or ‘principles’ must be intelligible without 
being too technical, definite rather than vague, and suggestive of prac- 
tical applications, even if they are not phrased as precisely as might be 
desired for academic uses, or if they may not be used as consistently as 
the strict academic theorists in psychology would like. It should be 
understood that a ‘system’ of psychology can be so formulated as to 
be highly satisfactory for theoretical purposes and yet not be very 
intelligible or sufSciently definite for professional workers. At the same 
time, a formidation which is valid, intelligible and highly useful to a 
professional group, such as teachers, may be very puzzling to the 
speciali^ in theory and be unintentionally misinterpreted by them. 

During the period of forty years in which Thorndike and Wood- 
worth have been leaders, the stimulus-response psychology has been 
modified from time to time as new facts and theories appeared. It has 
been subjected to criticism from different sources; indeed, some of these 
criticisms are being urged at the present time, especially by the expon- 
ents of Gestalt psychology. It seems quite clear to the present writer 
that many of these criticisms are based pn interpretations of Thorndike 
and Woodworth which do not conform to the views they hold. Indeed, 
in many instances, such as the attack upon the ‘atomistic’ description 
of the mind, Thorndike and Woodworth themselves have long been 
voicing essentially the same objections to certain forms of association- 
ism. It seems clear that there is much in common between certain 
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'organismic’ views and the basal concepts of Thorndike and Woodworth. 
In particular, the writer feels that the views outlined by Hartmann 
in chapter v are, as far as their practical import is concerned, es- 
sentially the same as those long held by Thorndike and Woodworth. 
It will be the primary purpose of this chapter to justify this conviction. 
It is believed that the best method of doing so will be to quote freely 
from Thorndike and Woodworth in presenting their views and in meet- 
ing the criticisms of the organismic group, as well as to make frequent 
reference to Hartmann’s chapter. 

The reader will doubtless observe that the account of the sfdmulus- 
response theory sketched in this chapter is quite different in emphasis 
at many points from Sandiford’s account in chapter iii. Many of the 
items in the latter chapter are Sandiford’s own views Quite different 
views, more like Hartmann’s, may be held under stimulus-response, and 
such views, I believe, are in fact reflected in Thorndike’s and Wood- 
worth’s work, especially their recent writing. At the same time, Hart- 
mann’s account differs appreciably from those of other exponents of 
field theory There are so many varieties in every ‘school’ that some 
formulations of different ‘schools’ are more alike than the extremes 
within any one. 

II Stimulus, Situation, Connection, Response, and Oeganism 

In the stimulus-response formula, such concepts as stimulus, or 
situation, response, connection, and organism are of prime importance. 
Hu man activities of all sorts are regarded as responses made by the 
human organism to situalaons or stimuli. It is clear that in his earliest, 
as in all later formulations, Thorndike considered the situation to be 
very complex Thus, in 1906 he wrote in his Principles oj Teaching, 
“The term stimulus [or situation] is used widely for any event which 
influences a person ” In his Education, written in 1912, he ,fi!^id. “The 
situation or total state of affairs acting upon a human being wrould 
have to be defined as all the universe at the moment. . . , ^or, directly 
or indirectly, it all might count in determining his But for 

ordinary purpc®es it, is allowable to leave, ouiy those 

features . . . which havp no appreemble effect, 

Likewise ^he response has alwfiys b;^ regarded as a complex, tcftal 
response of the. organism hiehiding^ d|L; such as “a 

ihougbt,! a* feeJItigiOf interest, a hqcl^yi hmntal or bodily con- 
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dition resulting from the stimulus.” ^ Indeed, as stated in 1913, “Ulti- 
mately, indeed, every fact in human life is a case of the coaction 
of all the urdverse except the man in question and the condition of the 
man in question at that instant. In taking anything short of all the 
universe save him and calling it the situation, we are abstracting. . . . 
Also in taking anything short of the rich entirety of the man at that 
instant as the organism, we are abstracting . . . are replacing the total 
effective conditions of the response by some of their main features. Such 
abstraction is, of course, the procedure of common sense and of 
science.” ® 

Situation and response are regarded not only as broad and complex 
but also as typically unified or patterned. However, it is always pointed 
out that the organism rarely responds to “a situation as a gross total — 
unanalyzed, undefined, and, as it were, without relief.”® Typically, 
“some parts are more emphatic, more in relief, gain greater possession 
of us, cotmt more, are attended to more than others.” * The response 
may be “pictured as an elevation above a flat plain,” or “an illuminated 
area . . . strong in one point, but melting off into darkness.” This 
phenomenon has been described under such phrases or “principles” as 
“selectivity,” “selective response,” “analytical response,” or “law of 
partial activity.” As Woodworth writes in 1940, 

Selectivity does not mean that each smaU. bit of a situation is 
dealt with separately, nor that the motor response is confined to one 
muscle at a time. Combination of stimuli and co-ordination of move- 
m^ts are both characteristic of the organism. A combination of 
stimuli works together in arousing activity, and a combination of 
mu»iles executes the response. 

A complaint sometimes brought against the stimulus-response 
conception is that it is “atomistic.” An atomistic psychology at- 
tempts to explain any total activity by analyzing it into its elements, 
and this Mnd of explanation is sometimes felt not to get us far in 
psychology. However this may be, the . . . formula is not essentially 
atomistic. Either S or B, may be as Mg and cwnplex as you like. 
Such a performance as lifting a heavy weight by the co-ordinated 
action of arms, legs and trunk is properly regarded as a single re- 
sponse. And such an aggregate of stimuli as is presented to the eye 

^E. L. Thorndike, Principles of Teaching, p. 8. New York: A G. Seiler, 1906. 
* E. L. Thorndike, Educational Psychology, Vol. II, The Psychology of Learn- 
ing, p. 27. New York: Teachers College, Columbia University, 1913. 

*Ibid., p. 27. 

*E. L. Thorndike, Elements of Psychology. New York: A. G. Seiler, 1905. 
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on looking out of the window works as a sin^e combined stimulus 
whrai it arouses the response, “What a beautiful day!” 

It is characteristic of the organism to make a unified (or unitary) 
response to a complex stimulus or collection of stimuli. It is easier to 
see a person’s face as a whole than to notice all the different parts of 
the face. It is easier to see the motion of a runner than to isolate the 
petitions through which the motion passes. 

Selectivity and combination would seem to be contrary tendencies 
and yet both are present in every activity. In seeing the whole face 
as a unit you at the same time isolate it from its backgroimd. It is 
easier to bend all the fingers at once, as in grasping an object, than to 
do what the young pianist has to leam with much effort, that is, to 
move each finger separately. Even the motion of a single finger in- 
volves the co-ordination of several muscles. But it is also true that 
the combined grasping movement of aU the fingers is selective, for it 
uses certain muscles only. Not even the big movement of lifting a 
heavy weight brings in all the muscles, and every muscular act is 
selective, unless it be the general convulsion of strychnine poisoning 
or some other distinctly abnormal state.^ 

These statements make it diffictilt to understand why certain critics 
assert that the stimulus-response formula does not regard the situation 
and response as unitary, organized or patterned, that it deals only with 
elements, atoms, or isolated, unrelated pinpoints, that it does not em- 
body a concept of the ‘figure-on-a-ground’ type. Essentially similar 
concepts have been basal in the Thorndike- Woodworth views for more 
than forty years. 

III. Bond, Connection, Tendency to Response 

Another concept which appears frequently to be misunderstood is 
that of the ‘bond’ or ‘connection’ or ‘tendency to respond.’ It has been 
charged thjit this is an atomistic concept; that it refers to definite, 
isolated neural linkages, like telephone wires, between reeeptdr' poinis 
and particular muscles, glands, or central neural ‘elemenip’; thait it is 
‘neurological atomism.’ ’ \ ’ 

The term connection, bond or tendency, does not ref et to any neuro- 
logical concept or ag^t at ftlL It refers to a funciaonld^r^ation between 
a situation and a response. It refers to an phenomenon and 

implies no neurological correlate.. It implies. .ps^^hlng except, that there 
is an observed tendency for a situation |^'5.|oll0we<I by a response. 

» R. S. Pa^cholomh 
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As Thorndike himself describes it, “That a, connection -» Rj exists 
in & certain organism means . . . simply that there is a probability 
greater than infinitesimal that if Si occurs, Ri will occur.” ' A stimulus- 
response psychology could be written without any reference to the 
nervous system whatever.^ While Thorndike, Woodworth, and others 
have attempted to translate their psychology into the neural theories 
prevailing at various times, their success in doing so is of no importance 
to the basal scheme. Stimulus-response is a psychological, not a neuro- 
logical theory. 

IV. ROIiE OP THE OeGANISM 

During recent years there has been considerable discussion of 
‘organismic’ versus ‘mechanistic’ views of learning. A popular interpre- 
tation is that the mechanistic view regards the organism as a relatively 
helpless victim of external forces brought to bear upon it. Stimulus- 
response psychology is regarded by many educators as an example 
of this mechanistic concept that is to be contrasted with the ‘organis- 
mic’ view which, by implication, regards the individual as a closer 
approach to the status of ‘captain of his soul.’ Although this con- 
trast is largely the result of misunderstanding of theoretical dis- 
cussions, due to the use of the popular rather than the technical mean- 
ings of the two terms, it seems advisable briefly to discuss the role of 
the organism in the stimulus-response psychology. 

In the S-R psychology, the organism has been given a uniquely 
significant role. In the Thomdike-Woodworth conceptipn, moreover, 
learning is chiefly controlled — initiated, directed, sustained — by con- 
ditions within the organism. The so-called laws of “readiness” and 
“effect” which Thorndike formulated in his earliest writings and which 
were then and are now basal in his system, made the functions of the 
organism matters of prime importance in education. The determining 
factors in behavior are the characteristics of the organism, its struc- 
ture, its chemical and emotional states, its hungers and thirsts, its 
“drives,” its “likes and dislikes,” its “activities-imder-way,” its “goal- 
direction,” its temporary sets and adjustments, its states of fatigue and 
other bodily conditions, its attitudes, interests, goals, and purposes. 
These conditions determine what reactions the organism will make and 

’ E. L. Hiomdike, Fundamerddls of Learning, p. IS. New York : Teachers 
College, Columbia University, 1932. 

*£[. L. Hollingworth, Psychology,, ia an esan^lf. 
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what responses will be learned, since, for Thorndike, the ‘effect’ of the 
response is the most important matter and his “law of effect” is the 
most vital principle of learning. The organism’s most notable char- 
acteristic lies in its capacity to ‘select,’ accept or ‘confirm’ on the one 
hand, avoid or reject on the other. The organism, as suggested by the 
principle of ‘varied reaction’ or ‘multiple response,’ follows a sort of 
‘try-anything-once’ plan, but it is most emphatically ‘choosey’ on sec- 
ond trials. Woodworth states the matter as follows: “The organism is 
dependent on the environment for energy (food and oxygen), for 
stimulation and for outlet or opportunity for action. In many ways 
the organism resists the forces of the environment. It participates as 
a relatively independent unit in what goes on in the environment.” ® 

It is at this point, I believe, that the Thomdike-Woodworth con- 
ception reveals its sharpest contrast with most ‘organismic* and ‘con- 
ditioned response’ views. “Field theories” are best illustrated, as Hart- 
mann says, by “examples of the imambiguous regulation of the be- 
havior of restricted parts by the larger wholes that contain them. The 
solar system is a . . . beautiful instance ... of the control of vast 
heavenly bodies and their movements by the ‘organization’ to which 
they belong.” The planets and the tides, as he points out, have rela- 
tively little independent action; their action is accounted for by “the 
gravitational field.” Several exponents of field theories place marked 
restrictions on the effect of past experience in determining conduct, and 
past esqjerience itself is explained in terms of similar field forces, 
“closure,” “least effort,” etc. There can be no doubt that the Thom- 
dike-Woodworth conception does not regard the organism's activities 
in its environment as analogotis to the action of planets or tides in the 
gravitational field, nor does it regard his learning as similarly— ^all 
we say mechanically — controlled. On the contrary, these m^ doubt- 
less assume that this type of field theory, however serviceable or '^alid 
it may be in other sciences, does not suggest for the humpi ‘organism 
the ‘relatively independent’ action which they believe is ei^entim to a 
true description of behavior. ' 

; ' ' ■ V.^'IiAW OF ^ I ^ ^ ' * ’ , 

The decisive role oif the otgaman l^elf tiie prominent 

place 'whith the! “la'w oif effect’^ has' alway|’^^||©'yi in Thorndike’s ac- 

• R. si Wo^iW'IW p* ^ 
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counts of learning. The ‘effect’ of a response on the organism, whether 
it produces ‘satisfyingness’ or ‘annoyingness,’ whether it furthers or 
retards progress toward the goal, is the most important matter in the 
learning situation. As Thorndike conceived the problem in his early 
work, a question of utmost importance to the educator is to determine 
what “states of affairs” satisfy and what annoy. To do so, required, 
he believed, a searching investigation of all phases of human nature, 
native and acquired. Consequently, in his epoch-making three volumes 
on EducationaZ Psychology published in 1913-16, the first volume was 
The Original Nature of Man — a book, incidentaJly, which deals as 
much with the acqtiired as with the original nature of man. His idea was 
that one must understand thoroughly the nature of the human organism 
before one could hope to guide the learning process in any situation, 
even the most academic ones. . 

As a result of later studies Thorndike has revised and refined this 
formulation of ‘effect.’ He found it necessary to distinguish between 
positive or satisfying effects and negative or anno3dng effects. The in- 
fluence of a negative outcome (punishment, annoyer, failure, etc.) is 
complex, variable, and undependable. Such an outcome is likely to 
have little directive influence, in the sense of weakening the specific re- 
action or tendency which was pimished. What influence it does have 
is in large measure indirect, depending upon what it then and there 
leads the individual to do as a response to the punishment. If response 
A leads to annoyance, the situation remains present and the individual 
is led by tbe failure of response A to try response B, and if this alterna- 
tive response is successful, we may expect the coimection with the re- 
sponse B to be strengthened at the expense of response A. But ' the 
important part of this sequence is the success of response B rather t!han 
the failure of response A. 

The central role in the picture of learning falls, then, to the positive 
outcomes (rewards, satisfiers, successes, etc.). The effect of these in- 
volves in varying degrees an awareness of successful outcome where 
that has been achieved. The strengthening effect of a successfiil out- 
come may be shown by (a) immediate repetition of the successful re- 
sponse, if the situation remains present, or (6) a greater probability 
that the response will appear the next time the situation is encotmtered. 
Part of the influence of the positive outcome may be indirect, by 
causing the subject consciously to rehe^e the association, but it also 
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operates directly. This direct effect is attributed to a ‘confirming 
reaction.’ 

A connection which is rewarded is said to lead to a biological re- 
enforcement, which may perhaps be thought of as like the phenomena 
of reenforcement of motor impulses. This confirming reaction will be 
aroused whenever the outcome passes a certain rather low level of 
satisfyingness. It appears to be practically an all-or-none affair, and 
additional increments of reward do not produce extra increments of re- 
enforcement of the connection. The amount of learning is not pro- 
portional to the amoimt of the received satisfaction. 

The confirming reaction is independent of sensory pleasures, and 
‘satisfaction’ is not to be thought of as achieving a state of blissful, 
sensuous pleasure. The confirming reaction seems, rather, to issue from 
some want or ‘drive’ or purpose of the organism. The larger pattern 
of goals and strivings of the individual determine what results shall 
be experienced as satisfiers, as fitting and good in that situation and 
what confirming reaction shall be elicited. Though a reward need not 
be exactly relevant to the purpose of the individual at the time, the ef- 
fectiveness of an outcome in eliciting a confirming reaction depends 
upon the degree of its relevance to the individual’s purpose and the 
closeness with which the outcome is felt to ‘belong’ to a particular be- 
havior. A reward strengthens primarily the connection which it follows 
immediately and with which it is felt to ‘belong.’ Its influence may 
spread or scatter in some degree, however, to earlier or later con- 
nections. 

These are the details of Thorndike’s most recent formulations. They 
may be — they doubtless will be — ^revised in detail again and again in 
the future, but the basal idea of the organism’s own potency in in- 
fluencing its own course of learning is the keystone of the Thorndike 
psychology of leamii^. ,, . 

VI. iDEaTTICAL ELB&fEWrTS 4., . 

Anoth^ concept which has from the begiTvning, be^ Thorn- 
dike’^ stunulus^response ^splanatkm of leainmg is of fiden- 

tieal ^emiepts.’ It ap^eaap to hfinje been very dif- 
ferent frcHoa those fh^d T^ipraklijfesau^ Indeed, m(^ 

of tibe haye been .di^gted ,a^ do not hcdd. 

It ii^irioitant ^tolial to; the. ex- 

spread'af learning,, -(he occufieii^. 
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of iimumerable errors in response, the nature of problem solving, the 
development of concepts and meanings, the nature of understanding, 
generalization, insight, discovery and invention, and the acquisition of 
general habits and ideals of conduct. 

First, there are a few general, practical formulations which should 
be noted. One is: Various things (such as the inner condition of the 
organism, the *set’ or purpose) being the same, "the same situation 
will produce the same response.” Secondly, as Thorndike stated the 
matter in 1913, “a part or element or aspect of a situation may be 
prepotent in causing response . . . regardless of some or all of its ac- 
companiments.” ^ This prepotency idea of Thorndike's is similar, in 
its practical importance, to the “figure and ground” notion of the 
Gestaltists. A third principle, a corollary of the preceding, is that under 
different conditions in the organism (fatigue, set, purpose, etc.), the 
same gross total situation may seem to produce very different re- 
sponses — precisely because different aspects or elements of the total 
situation are given prepotency by different conditions of the organism. 
Again, the organism plays so vital a role that deep insight into it is 
always essential to explain the response. 

If one wishes to imderstand or predict an individual's response, ac- 
cording to this view, it is therefore necessary: (1) to study the situation 
— ^not merely the ‘gross total’ but the elements or aspects of it which 
may be prepotent; (2) to study the organism — try to determine the 
physical conditions, the sets, attitudes, emotions, and purposes active at 
the moment; (3) as far as possible, to recall the responses made previ- 
ously by the individual to the same situation, especially to the various 
possible prepotent elements or aspects of it; and (4) to note the re- 
sponse made, i.e., to consider it in relation to the preceding data. In 
l^is way understanding and prediction of response and control of learn- 
ing may be achieved. 

Now, we must consider what is meant by identical situations and 
nonidentical or different situations. As a matter of physical fact no 
two tituations are ever entirely identical. If every detail wdrfe taken 
into accoimt, every situation is unique. However, situations will be 
found which, for certain practical, educational purposes, may be re- 
garded as the same. Thus, we may think of the display of a card 
with tile word HAT on it, twice in succe^ion, as practically the same 

'Psychology of Learning, 1913, p. 14. This principle was variouriy called the 
"law of partial activity;” "law of piecemeal activity ” of analysiB,” etc. ' 
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when the task is merely to recogmze or 'read’ the word, even if the 
teacher is in a slightly different position and different sounds arise in 
the corridor and a host of other details are different A change in the 
form or size of the lettering or in the time of exposure might be made, 
however, to produce a decreasing similarity until the vital aspects are 
so different as to produce different responses A senes of photographs 
of John may provide pairs varying from practically identical hke- 
nesses to others so different that John’s picture cannot be recognized or 
may be mistaken for one of another boy For practical purposes, we 
can recognize differences m the degree of identity between two or more 
situations 

Adm i tting that situations may vary from practically ‘the same’ to 
very different, we must ask What is meant by the ‘identical elements’? 
By identical elements is meant anything one can perceive m the ex- 
ternal situation Thorndike uses such words as ‘aspects,’ ‘features,’ 
‘parts,’ ‘qualities of shape, number, color,’ ‘relations of space, time, like- 
ness ’ He emphasizes the importance, in determmmg the responses of 
man, of such ‘subtle’ factors as “elements and relations which would 
move the lower ammals only as the component sounds and relations 
might move a six-year-old, destitute of musical capacity and train- 
ing ” *■ 

‘Identical elements,’ as thus conceived, exist in the situations of the 
external world to which the organism reacts The identity or com- 
munity or common aspects of situations provide the possibihtry for the 
individual to react to two or more of them m the same way, but whether 
he actually does so or not depends upon whether the common factor 
becomes prepotent for him Whether it becomes prepotent or not de- 
pends upon many factors or conditions m the organism such as his 
general intelhgence, his past experiences, his repertory of msights, his 
present set or purpose, distractions or hmts (given, for example, by a 
teacher), his skill m maneuvering m the situation, etc The idea is 
merely this Identical ‘elements’ or features are a necessary, even if 
not a sufficient, condition for transfer and also for insist, Understand- 
mg, and gor (m jiI ■ ■ lor In education and elsewhere it is therefore use- 
ful to study the extmnal situations m order to note the iwunilmuties and 
differences among them ’ ’ 

Begmnmg at about 1900, Thorndike formulated a number of prac- 
tical suggestions for improving learning bv helping the learner to re- 

* E L Thorndike, Psychology of Learrang, pp 27f 
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spond to the subtler 'elements' or characteristics in the situation. For 
example, in 1906 he "wrote (to give merely a brief summary of this 
discussion) : 

In teaching, therefore, "whenever the dedred response concerns 
an elranent or aspect experienced only in complex mixtures . . . [we 
shoxild] provide [certain] conditions. . . . These are: 

(1) Experiences of enough total facts [situations] in each of 
which (a) "the dlement is as obtrudve as posdble, as little encumbered 
by irrdevant detail as possible, and in which (&) the elCTuent's con- 
comitants or surroundings vary. 

(2) The comparison of these facts with attention directed . . . 
especially toward the dement in question. 

(3) The association of a convenient verbal description of the 
dement . . . "with each of its manifestations. . . . 

(4) Repeated practice in responding correctly to the element in 
new complex^.^ 

In later writings, hosts of detailed suggestions have been added, 
such as the value of pointing out, demonstrating, dra"wing diagrams, 
formulating explanations and definitions, using pictures, graphs, ap- 
paratus, and especially methods of arranging or organizing experiences 
in sequence, as in "tJie case of studying arithmetic and science. During 
the last decade, he has given special attention "to certain suggestions, 
derived by research, which he has grouped under the term "belonging- 
ness.” Under this term he has grouped certain tendencies toward 
prepotency in response, predispositions to certain types of identical ele- 
m^'ts, which seem peculiarly characteristic of human beings. Here 
he has investigated and described more fully than before the effects 
on re^onse and transfer or generalization of instructions given "to the 
learner, and of habi'ts of response pre"vdou8ly acquired, espedally of 
habits of using various systems and general organizations, such as those 
revealed by re^nding to a word by giving a synonym or an antonym 
or a class "to which it belongs, or by some habituated expression of 
speech, such as ‘yours truly.’ 

Despite the enormous number of illustrations Thom^e has given 
of the role of identical elements as a necessary cmisid^ration in edu- 
cating in order to secure the "widest transfer and fullest insight and 
understanding (not "to mention effective development of motor 
etc.,), the idea is still misimderstood by (%rtain persons. For tfee 


^ E. L. Thorndike, Principles of Teaching:, PPv 338-35. 
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Gestaltist, ‘elements’ is simply a fighting word In 1903, when it was 
first adopted, the word was innocuous To the Gestaltist, ‘elements’ 
suggests an array of isolated pm points or items, and not ‘structures,’ 
‘figures,’ ‘relationships,’ or ‘patterns ’ From the first, however, Thorn- 
dike has used as equivalent to ‘elements’ such words as ‘aspects,’ 
‘factors,’ ‘features,’ ‘relations,’ and the conteict seems to show clearly 
that he refers to practically the same characteristics as do the Gestal- 
tists If anythmg, his concept is less restricted, more mclusive, and 
can, in fact, include anythmg as ‘elements’ which investigation proves 
to be actually operative 

Another objection to the idea of transfer based on common factors 
seems to rest upon an erroneous assumption that transfer should in- 
variably take effect precisely to the extent that the situations have ele- 
ments m common This view, of course, overlooks the role of the 
organism and all its characteristics, intelhgence, previous leammgs, 
‘set,’ attitude, etc To regard identity m the external situation as the 
sole factor in transfer is to adopt a view completely different from 
Thorndike’s 

Other objections to the theory are made by several persons who m- 
sist that transfer can be explained only in terms of ‘generalization’ or 
‘insight ’ Judd, for example, beheves that transfer takes place to the 
extent that experience is generalized How well and how much the 
person generahzes becomes the crucial matter The Gestaltists some- 
what similarly insist that transfer depends upon ‘insight ’ The ob- 
jection to these views is not that they are wrong, but merely that they 
are too vague and restricted To say one transfers his learmng when he 
generalizes or has insight is not saying much more than “You gen- 
eralize when you generalize ” “You get transfer when you get it ” We 
must go deeper than that In a scientific sense, no theory of transfer 
18 a full or fina l explanation, but the Thorndike formulations at least 
pomt to a number of factors, observation and study of which qnsdile us 
to improve leammg His pomt is that study of the objecfave situations, 
scrutmy and management of them, as well as the study of condition 
of the oi^amsm, is fruitful not only as a means of securing better 
leammg, innlnding more and better transfer, but also oJf achieving a 
better understanding of ‘generahzation or insight itself You under- 
stand insight better by knowing what conditions m tte situation and 
m the’ Qi^anism h^p and hinder it. * To tiife sbmulus-re^nse psy- 
chologist such an oreanisnue exolanation as Hartmann gives,, namely. 
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‘Unsight is the internally apprehended correlate of the ‘closing’ of an 
incomplete configuration,” is itself a decidedly incomplete configuration. 

VII. GeNEBAItIZATION VEESUS DlUIiL 

In recent yeajra, a number of writers have charged, or implied, that 
the stimulus-response conception has little faith in, or is even antagonis- 
tic to, the role of generalization in learning. Tor example, Brownell, 
in the report of his excellent studies of arithmetic, states: “Learning is 
held to consist in the immediate establishment of a specific, direct con- 
nection between given stimuli such as 8 + 4 and a given response, 12. 
Each combination is to be learned as a separate item without relation 
to the facts previously learned. . . . [Such a] process of teaching be- 
comes that of administering driU.” He continues: “The reasonable 
coiurse of action to adopt in teaching arithmetic would seem to be that 
which makes the largest possible use of children’s capacity for generali- 
zation.” The soimd basis is one which depends not on “drill as the 
sole method” but on “the development of understanding of facts and 
processes.” ^ Brownell’s criticism of overemphasis on repetitive prac- 
tice in arithmetic appeared in 1928 and has since been cited as being 
directly opposed to Thorndike’s views on the subject. As a matter of 
fact, Brownell’s statement but serves to repeat Thorndike’s warnings 
issued nearly ten years before.® 

Brownell and Thorndike thus seem to agree upon the importance 
of meaning in arithmetic. Differences occur primarily at two points: 
(1) the aspects of arithmetic which need to be made meaniugful to the 
learner; and (2) the time in the course of learning when progress is 
intrusted to repetitive practice. To the present writer, Thorndike’s 
major contention was essentially the same protest against meaningless 
drill mid the same plea for developing understanding, as well as the 
same emphasis upon interest and practical utility. A few quotations 
follow: 

Arithmetic consists, not of isolated, unrriated facts, but of parts 
of a total system, each part of which may help to knowledge of other 

* W. A. Brownell, Development of. ChMdren’a Number Ideas in the Primary 
Qradea, pp. 195-96. Supplementary Educational Monographs, Ko. 35. Chicago: 
Univenrity of Chicago, 1928. 

•Presented as lectures since 1913; published in part in New Methods in 
Arithmetic (New York: Rand, McNally & Co.,^ 1921) and in The Psychology of 
Arithmetic (New York: Macmillan Co., 1922). 
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parts, if It is learned properly . . . Tune spent in understanding facts 
and thinkmg about lliem is almost always saved doubly . Almost 
all arithmetical knowledge should be treated as an organized inter- 
related system ^ 

As each new abihty is acquired, then, we seek to have it talre its 
place as an improvement of a thinking bemg, as a cooperative member 
of a total organization, as a soldier fightmg together with others, as 
an eluent m an educated personality Such an organization of bonds 
will not form itself any more than any one bond will create itsdf. If 
the dements of arithmetical ability are to act together as a total or- 
ganized unifi ed force they must be made to act together in the course 
of learmng What we wish to have work together we must put to- 
gether and give practice m teamwork ® 

Instead of making up problems to fi.t the abilities given by school 
instruction, we should preferably modify school instruction so that 
arithmetical abihties will be organized mto an effective total abihty 
to meet the problems that life will offer. Stall more generally, every 
bond formed shovdd he formed vmth due consideration, of every other 
bond that has been or will be formed; every ability shotdd be ‘prac- 
ticed in t/ie most effective possible relcdions with other abilities,^ 

The newer pedagogy of arithmetic, then, scrutimzes every element 
of knowledge, every connection made m the mind of the learner, so 
as to choose those which provide the most instructive experiences, 
those which will grow together mto an orderly, rational systen of 
t hinkin g about numbers and quantitative facts.^ 

It is difficult to see how Thorndike could have been more emphatic 
on this point than he is here, or than he is in his treatment of such other 
areas of learning as algebra, spelling, reading, sciences, and indeed, in 
treating all types of learning and activity. In 1906, he likewise wrote 
“Knowledge should be not a multitude of isolated connections, but well- 
ordered groups of coimections, related to each other in useful ways ... a 
well-ordered system whose inner relationships correspond to those of 
the real word, . . .® Later, as he studied various fields it beemne 
increasingly apparent that he considered the organizatiion of material 
both laterally mid sequmitially to be of greatest irapmtaisee.^ He was 
aware of the intrinsde difficulty and complexity ofth© task of arranging 

^E. L. Thorndike, 2Vew MetJiods in ArUhmetiOf 

'‘Euti^T^ocDiiSkef Psycbo&>gy of Arithme&c^ps^^' * 
p. 140- ! 

' id of ’Teaching. 
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experiences to provide the greatest insight and organization on the part 
of the learner. For example, in his book on the Psychology of Arith- 
metic (1921) he wrote, 

Psychology offers no nn^e, easy, royal road to discovering this 
djmamically best order. It can only survey the bonds, think what each 
demands as prerequisite and offers as future help, reco mm end certain 
orders for trial, and measure the efficiency of each order as a means 
of attaining the ends desired. The ingenious thought and careful ex- 
perimentation of many able workers will be required for many years 
to come.^ 

VIII. Insight, Reasoning, and Problem Solving 

The principles underlying reasoning and problem solving have al- 
ready been presented. In reasoning, invention, artistic creativity, prob- 
lem solving, and in simpler forms of learning of acts and skills, insight, 
as Hartman describes it, is of course involved. What is needed is “the 
action of the general laws [as sketched above] in cases where the con- 
nections are with elements of the situation rather than with gross totals, 
and where the coimections compete and cooperate in subtle and compli- 
cated organizations.” For Thorndike, insight is based on response to 
subtle features of a situation; it is correct insight when the proper 
features become prepotent and incorrect insight when the wrong fea- 
tures elicit responses. Insight, thus explained, is at the bottom of all 
forms of reasoning, thinking, problem solving, and of such skills as 
reading,® aiitihmetic, etc. 

Insight, however, is a word which seems to be given many different 
meanings. For many educators, it is likely to mean a fvll understand- 
ing of a situation or principle. For this reason Thorndike has pre- 
ferred to discuss his principles of response, prepotency, etc., rather 
than insight. It is difficult in a particular case to get people to agree 
on how much grasp there must be to call it ‘insight.’ As Woodworth 
writes, 

For certain ritualaons the word insight is too strong. We humans, 
in this modem age, leam iso manage automolnles and radios without 
having more than''^e -^mguest insight into thrir mechanism. No one 
has complete inri^t into any concrete thing. If we use the word 
insight we should understand it to indude evm the most superficial 

* E. L. Thorndike, The Psychology of Arithmetic, pp. 143-44. 

* For example, see E. L. Thorndike, “Reading as Beasoning,” Journal, of Edu- 
cationdl Psychology, Vni (June, 1917), 323-^ 
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observation of anything that can be used to hdp solve a problem. The 
child wh .0 “sees” that pushing the wall switch turns on the ceiling light 
must be allowed to have “msight” though he has not the faintest idea 
of the wirmg or of the nature of an electnc circmt . . Because in- 

sight usually imphes some penetration mto the true nature of things, 
we had better avoid the word ^ 

Much of the disagreement between the Gestalt psychologists and 
others as to whether such and such a learning achievement involved 
'insight’ or not was due to differences in their opinions as to how much 
insight there must be before you call it 'insight.’ 

In this connection, Woodworth made an important distinction when 
he wrote: 

Insight is sometimes foretight and sometime hindtight . . . Fore- 
sight is seeing the solution before executmg it, hmdsight is seemg the 
solution after executing it. Thus a person without foreaght may 
manipulate a puzzle ring-on-key until it com^ apart, perhaps wholly 
unexpectedly, but he may then see what happens as he says, “Oh, 
that’s the way it goes.” 

In this particular area, there have been a number of disputes. In 
Thorndike’s early years, for example, he seemed to be convinced that 
many teachers had an unjustifiable faith in their ability to give pupils 
‘foresight’ by the use of definitions, rules, and verbal principles He felt 
that the pupils learned the words like parrots and achieved more bore- 
dom than insight. He advocated, for many particular instances, giving 
the pupil the “principle gradually along with the actual practice in the 
process (and often after the process is used) as an explanation of why 
the process is and must be right. The principle is then better understood 
and better remember^ because it concerns something that the pupil is 
doing and has been doing.”® This recommendation of midsji^t and 
hindsight as well as foresight has been poimced upon as evid^ce ^at 
Thorndike has no confidence in insight However soipid iiis g|:^|^s, con- 
cerning particular instances of learnings may be, , it woyd^ bl^^tirse be 
absurd to assume that his psychology in is^wij(P p^sfdhology. 

He would, I am sure, hiye agi^ in IWO statement 

that> “np ^>eri®io4 c® ^ip^^us fe evpr inpaann^]^ m^^e'stidct sense” 
and jihalj f in every form of Ji^r learning,” 

an<i Jbe jl?pn|d agrep,,np^^ also agree now, m^d has fmr forty 

New Methods 



168 CONNECTIONISM: CONCEPTS AND INTERPRETATIONS 

years insisted, as does Hartmann, that there is “imperative need of 
schoolmen of ‘helps’ or ‘learning aids’ for insuring the presence [of 
insight] where generalization and abstractions are havolved.” Much of 
his recent work, clustered xmder such terms as “belongingness,” “iden- 
tifiability,” “availability,” “mental systems,” as well as his earlier work 
on the school subjects and various phases of conduct, has had precisely 
this purpose. 

IX. Teial and Eebob rw Lbasnino 

The stimulus-response formulations usually embody the concept of 
‘trial and error’ in learning. Gestalt psychologists have attacked this 
concept as being mechanistic or statistical. To some of them trial and 
error seems to be conceived as the case of an organism, completely be- 
fuddled, making trials at random by mere chance imtil, if ever, it hits 
upon the right reaction ‘by chance.’ There is a subtle but all important 
difference between this notion and the concept of trial-and-error learn- 
ing held by the stimulus-response phychologist. Por the latter, ‘trial and 
errcMp is merely a description of the behavior observed when a man or 
animal attempts a rather diflScult learning task. Woodworth writes, 
The mmiTTinTTi essentials trial and error behavior are: 

(1) A ‘set’ to reach a certain goal. 

(2) Inability to see any way clear to the goal. 

(3) Exploring the situation. 

(4) Seting or somdhow finding leads, possible ways to reach the goal. 

(5) Trsdng these leads. 

(6) Backing off when blocked in one lead, and trying another. 

(7) Finally finding a good lead and reaching the goal. 

In mmiy types of learning, this try-and-try-again process is appar- 
ent. Trial and error has not been offered by Thorndike as an explana- 
tion of learning; it was ^ven merely as a description. In the first place, 
the ‘trial’ has not been considered to be a ‘random’ response in the sense 
of a reaction made without adequate cause. In Thorndike’s own words: 

There is no arbitrary hocus pocus whereby man’s nature acts in 
an impredictable spasm when he is confronted with a new situation. 

Hjs habits do not then retire to some convenient distance while some 
new and mysterious entities direct his behavior. On the contrary, 
nowhere are the bonds acquired with old situations more surely re- 
vealed in action than when a new dtuation appears. ... To any new 
situation man r^onds as he would to i^me titimtion like it, or some 
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elraneat of it. lii default of any bonds with [the new situation] itsdf, 

bonds that he has acquired with situations resembhng it, aet.^ 

It IS trial-and-error learning that Thorndike is talking about here. 
It is clear that he regards each response to be as definitely a reaction, 
determined by the nature of the individual, his previous experience, his 
‘set’ at the moment, as is his response in any situation. There is more- 
over nothing ‘random’ or ‘statistical’ — nothing suggesting the operation 
of ‘chance’ — ^in his explanation of the fact that many ‘trials’ appear one 
after another. The ‘multiple’ or ‘varied’ responses which appear are 
explained as due to changes in the “attitude or set of the oi^anism, 
prepotency of elements, — and the shifting of bonds by progressive 
changes in the situation” ® due to changed positions, bodily conditions, 
and the annoying and satisfying effects of the reactions made. 

Finally, in Thorndike’s view, hitting finally upon the right re^onse 
has nothing to do with ‘chance’ in a statistical sense, although the cor- 
rect response is often not foreseen and is often not well imderstood when 
it is made. It may be cleared up by ‘hmdsight,’ to repeat Woodworth’s 
phrase, although in some cases it may be only' superficially imderstood 
As Hartmann says, “Of course, there have been ‘trials’ durmg the 
process; and obviously there have been errors.” And to his question, 
“But do these customary accompaniments of learning eiqplain the heart 
of learning itself?” the Thorndike and Woodworth answer is and always 
has been: Emphatically No! Trial-and-error learning is explained in 
terms of the principles which we have just outlined. 

X. Dbilii 

The preceding section will, perhaps, make fairly clear Thorndike’s 
position on drill. A fair consideration of the main principles upon which 
his psychology rests will make it difecult for one to understand why 
he is sometimes referred to as the “Champion of Drill, Drill, Drill.” 
One of his early slogans was “Practice does not make perfect.” For 
Thorndike, practice, drill, experience, and reaction are necessary for 
learning, but they alone do not guarantee it, much less ex^ain it. 

This, of course, is not saying that one nan acquire shill without 
‘practice’ or information without , experi^ce. All p^chologists are 
agreed on this. None, far as I knc^, now* ajdyoaates repetition, 
mere drill, mere experience. No system, as im as'I^oan see, places more 

, j ^ 

, * P$yiikol&g^ oJ['A@an»t^,r{)p(.i28^29. 

* Op. 23 . 
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emphasis on • Irill than any other. Some persons, as persons, may favor 
rather high si.Midards of accuracy, thoroughness, and other foimis of 
perfection in spf cial fields of learning. Thorndike, as a person, sets a 
high standard foi 'timself, certainly, and probably also for others. This, 
however, is largelj' a personal matter and in no way makes his psy- 
chology a psycholog/ of ‘drill for perfection.’ 

HI. Motives and PtutPOSES 

A related comment sometimes made is that Thorndike does not rate 
very highly the role of interest, motive, or purpose. To a close acquaint- 
ance of the man and his work, this is another utterly unintelligible 
statement. What, then, one asks, is the purport of the “law of readiness” 
and the “law of effect,” which lie at the heart of his psychology — prin- 
ciples from which Kilpatrick developed his Foundations of Method 
(1925) in which interest, attitude, “readiness,” “mind-set,” and purpose 
are basal concepts? Let us quote a typical passage from this book be- 
fore turning to the treatment of ‘purpose’ by ttie stimulus-response 
psychologists. 

Itemember that purpose is much the same as mind-set-to-an-end. 

If we speak of holding an end in view and of striving to attain it, we 
are but desfiribing in other terms how set and readiness work. You 
will recall in this connection, the little girl and her wish to get the 
doll. The set is a persisting tendency ... to respond in a certain 
fa^on. The ‘effort to attain the end’ is the name we give this tend- 
ency- When this re^onse is balked by any hindrance, the tendency 
may be strong enough to find a path for itself through related 
neurones. These neurones then become ready; and if they act, the 
resulting acts constitute what we call the ‘step’ or the ‘means’ to 
attain the end in view. If they succeed in attaining the end, they give 
satisfaction and learning ensues. 

This reminds me of a passage from Thorndike: 

“Purposive behavior is the most important case of the influence of 
the attitude or set or adjustin^t of an organism in determining (1) 
what bonds shall act, and (2) which results shall satisfy.”^ 

And now a few somewhat more technical passages in the more 
modem slyle may be noted. For example, the following statement is 
more or less typical of the stimnlus-re^onse definition of motive and 
purpose. 

^W. H. Kilpatridc, Foundations of Method, p. 62. New York: Macmillan 
Co., 1925. 
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A motive is distinguislied from other stiuuili merely by being rela- 
tively persisting. An itch, which is the respcmse to a sInn stimulus of 
some sort, and hunger, which is a response to internal stimuli, are 
called motives because they tend to persist and also to initiate and 
sustain activity until the itch or hunger is removed or appeased. 
Whatever the stimulus which arouses the motive may be, the motive 
itself is a persisting activity or condition in the organism which it 
moves to further activity. . . . An ideal or purpose, as it is laually 
understood, has the character of a motive.^ 

Motives and purposes play a most prominent role in the stimulus- 
response psychology. Thorndike’s Original Nature of Man and his “law 
of effect,” and especially his “law of readiness,” are evidence of this. 
Kilpatrick’s Foundations of Method are based upon these principles. 
Woodworth regarded the role of motive or ^drive’ as so important that 
he has termed his formulations of stimulus-response, Dynamic Psy- 
chology. In his book by that title, he brilliantly demonstrated the 
perfection with which motives, drives, purposes, etc., operate in the 
stimulus-response scheme. A quotation from his latest book, however, 
seems to be exactly what is called for here. 

Though the word 'pturpose’ is sometimes used so broadly as to 
cover any activity directed to a definite end — any form of goal-seeking 
— ^it is better reserved for cases where the individual has some fore- 
right of the end. Foreri^t depends on memory, for the outcome of 
an act cannot be foreseen except by one who has had experience in 
. performing rimilar acts and noting their results. 

A purpose can be defined as a goal-set with foreright of the results 
to be obtained. It is an idea of certain desirable or undesirable results 
motivating activity directed toward obtaining or avoiding those re- 
sults. You can have an idea of a derirable state of affairs without 
acting on this idea. When you say, ‘Td like to do this, or to have 
that,” your wish is not yet a purpose, but if you go on to say, ‘tFi 
do it, I’ll get it," you have adopted the wish as a purpose. , ‘ ^ ; 

Throwing or shooting at a mark affords a rimple 
purporiye act. You take aim, you shoot, you watch 
final stage oonrists in observing the results. Yoh:go'.i|t|4^|f rai 
more prepar£ttory stAgfe m reacliiiig the to 

the goal, you tak6 to rpch tiie The t^e-span of 

' ' px^i^riyO ^ct^‘ ^rifiari;'^ ' a^couple 

. ' Students of Eduction, ]p; New Yojfct 
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have only a short time-span which enlarges as he grows older. His 
time perspective, both forward and backward, becomes wider and 
more exact. In the midst of an elaborate planned activity, like cooking 
a dinner or ass^nbling a machine, the adult has a sense of where he is 
in the total scheme of the operation. Evidently the planning and 
execution of a complicated purposive act demands good intellectual 
grasp as wdl as enei^ and persistence. 

The purpose behind a particular act is often highly specialized. 

Just as a learned attitude k more specific than an unlearned drive, so 
a purpose is more specific than the general attitude toward a person 
or thing . Your friend starts up and says, “I’m going over to the book- 
store to get a little pocket memorandmn book,” and you know that 
he is set to do just that thing. A large share of human behavior is 
directed to precise ^ds, oft^ formulated befortiiand in words, some- 
times in mental images, sometimes in blueprints and modtis of various 
kinds. 

In several respects, then, a purpose is a motive at the highest 
d^ree of devdopment. It can be more daborate than any other 
' motive, it is often adjusted to the exact character of a certain environ- 
ment, it may compass a long series of varied acts leading up to the 
goal, and it is apt to have very great motivating power.^ 

A good note on which to close this chapter is Thorndike’s own candid 
statement about purposes and other motives: 

The influences which cooperate with the situation to determine the 
response are as complicated, variable, purpotive, and spiritual as the 
learners themselv^ are. The chief role in the drama of learning is not 
played by the external tituations, btct by the learner. The raison why 
I have stid much about frequ^cy of connections, satisfyingneas of 
connections, identifiability of situations, availability of responses and 
the like, and little about the purposes or mental sets or total minds 
which direct and organize them is not that I belittle the latter. It is 
mther that the general importance of the latter is obvious. ... So far, 
then, there should be no quarrel between an honest connectionist or 
associationist and an honest purposivist. Both equally believe that 
individual attitudes, adjustments, dispositions, sets, interests, and pur- 
poses work with the situations of each moment to determine what 
connections these shall make. ... 

What is any ^ven set or attitude or disposition of mind made out 
of? More broadly, what are a person’s interests and purposes made 
out of? Still more broadly, what is Ms total mind or sdj, or entire 

’ R. S. Woodworth, Psychology (1940 edition), pp. 306-07. 
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system of tendencies that may cooperate with the external situations ? 

The answer which I must in honesty ^ve, though aware of the diffi- 
culty which I should have in defending it, is that all these are in the 
last analysis made out of coimections and readinesses, original or ac- 
quired, including those multitudinous connections whereby satisfy- 
ingness and annoyingness are attached to certain events in the mind.^ 

XII. CoNCLTJDING COMMENTS 

In conclusion, it appears that while there are de fini te differences 
between ‘organismic’ and ‘stimulus-response’ psychology in certain 
underlying explanatory concepts, there is very little difference in the 
professional or practical implications of the ‘organismic’ view sketched 
by Hartmann in chapter v and the ‘stimulus-response’ view held by 
Thorndike and Woodworth. The writer has noted the general descrip- 
tions of learning, the role of insight, the emphasis on understanding, on 
organization, on practice, motivation, purpose, experience, and educa- 
tional guidance given by Hartmann and finds practically all of them 
good stimulus-response, as well as good organismic, suggestions. He 
has read Hartmann’s final list of twenty “broader pedagogical implica- 
tions of the field theory,” and finds practically all of them good stim- 
ulus-response maxims, except, of course, for possible slight differences 
in emphasis and in ways of rationalizing them. Where differences of 
emphasis appear as, for example, in the “conviction” that “present 
learning is less dependent upon previous experience and the adequacy 
of earlier skills and information than upon the clarity, field properties 
and excellence of organization of the learning material itself” — a con- 
viction which may put too much dependence on the external “organi- 
zation of the learning material” and too little on the interests, set, pur- 
poses, intelligence, etc., of the learner — ^both sides would doubtless agree 
that what we have here are opinions (while we are in a state of con- 
siderable ignorance concerning tiie facts) and not an irrecondlable, 
systematic difference. Both, I am sure, would agree that the solution 
will come from further research without wrecking either, system. 

An open-minded comparison of stimulus-response with field 
theories and with various formulations, of the, pph'^Jitipned response 
ideas, makes it obvious that the jpparent . of aonCie students of 

educa^n to somehow find which sdi^Kies wrwg* and which are 

‘all ri^i’ is a pointier ent^i-pise . md^fjater declares, “I r^eet 


1 
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the ‘atomistic’ or the ‘mechanistic’ conception and accept the ‘organ- 
ismio,’ ” or vice versa, he is probably merely making a display of super- 
ficial imderstanding of what these terms really mean. The practical 
differences between most of these ‘systems’ of psychology have been 
exaggerated beyond all reason. Several of them, for example, not only 
harmonize with, but contain many vital suggestions for further im- 
provements of, the best and most progressive forms of education now 
in ^stence. 
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Field theory m its original and most universal meaning refers not 
primarily to a special system of psychology, but to a comprehensive 
world view that is essentially a physical philosophy of nature Although 
many of the components of this thought pattern appear m the intel- 
lectual life of earlier centuries, this orientation did not mature in 
Europe, notably Germany, until the twentieth century and it has been 
effective in American psychological circles only smce about 1920-25 
The Trame of reference^ (itself a field concept) which it employs is 
unfamiliar to most laymen and teachers m the United States at present, 
partly because the basic ideas themselves do not merge readily with 
their historically established and dominant ^apperceptive^ background 
and partly because genume vocabulary or language and conceptual 
difficulties have hampered easy commxmication Nevertheless, field 
theory in one form or another is bemg understood and apphed by an 
increasing number of individuals, and, if current trends contmue, by 
1950 it may well be a major reference center and professional guide 
for a clear majority of folks in the academic and teaching worlds Its 
utility in the ordmary ^conduct of hfe^ and particularly m the impirove- 
ment of pedagogical activities is not as immediately obvnoiis as m the 
case of the psychological positions with which most of us are bfetter 
acquainted Moreover, it must be acknowledged^ ihhat apparent 
technical serviceability ip many areas is not at the paoment as clear 
or as pronounced as that of some of sHie older This state of 

affairs is probably to be attributed to the need for time, opportumty, 
and well-equipped jier^onnel before the applicational possibilities con- 
talr^ed m a relaterely novel system of ideas can be adecjuately elab- 
orated and offered in detailed form to tire great) body of field wt^^ea^ 
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The generalized notion of a ‘field’ within which all events occur is 
a commonplace in modem physics and astronomy. It has been found 
equally necessary and enlightening in recent biology, psychology, and 
sociology, considering these disciplines as representative of the whole 
domain of organized empirical knowledge or ‘science.’ All events in 
nature — and this statement plainly includes psychological and educa- 
tional phenomena — always occur within some field, big or little, whose 
properties and structure explain the localized occTirrence that it em- 
braces and simultaneously permit increased control over it. The so- 
called inherent properties of an object are said to be ultimately trace- 
able to forces impinging upon it from the surrounding field which is 
construed as the effective whole determining the attributes and be- 
havior of the part or parts coming within its influence. This situation 
is portrayed schematically in oversimplified form in Fig. 1. 



F = field or structural ey»‘ 
terns within which the 
phenomenon occurs. 


Fiqdbe! 1. — The basic model or diagram as \ised in field-theoretical discussions. 
The ellipse conventionally symbolizes the field or ‘area’ (resdly, ‘volume’) tmder 
consideration; it may be macrocosmic or mim>cosmic in its dimensions, but it is 
always ‘material’ in diaracter, i.e., ‘real’ effective energies constitute it. The x 
stands for the thing, happening, or quality whose ‘nature’ is governed' more by its 
relations to the definite circumscribed field that contains it than by any intrinsic 
or inherent forces. The double-headed arrows indicate that interdependence or 
reciprocal influence obtains between aU ‘parts’ of the ‘whole’ and the total itself; 
actually, of course, the forces emanathig from the whole are far more powerful 
and decisive than those coming from any of its segments. The action typified by 
a magnet should be analyzed afresh from this viewpoint. Advocates of field 
theory in educational p^chology maintain that the three-fold task of any special 
science, viz., the understanding, prediction, and control of events, is greatly 
facilitated by the use of the schema here fetched. Note that the descriptive 
and explanatory ‘units’ employed by this system differ diarply from those used 
by associationism, connectionism, etc. 


I. IlA/TOTBATIONS OF WhAT A ‘FUSUP’ MEANS CONCBBTESLY 

At this point it may be helpful to introduce a few examples of the 
tmambiguous regulation of the behavior .of restricted parts by the 
larger \fholes that contain them. 
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(1) The solar system is a classic and beautiful mstance of the con- 
trol of vast heavenly bodies and their mo'vements by the 'organization' 
to which they belong The action of the planets is ultimately accounted 
for by reference to the gravitational field of the sun Neptune as is 
well known, was discovered largely because slight unaccountable per- 
turbations and ‘irregularities' of Uranus in its orbit made it necessary 
to postulate the existence of some remote and hitherto mvisible planet 
withm our solar system Tides can never be explamed by just search- 
ing withm the ocean or even on the earth's surface alone for their 
‘causes' — ^these must be sought mamly m the fluctuating pull of the dis- 
tant moon's mass upon the terrestrial mass, reenforced m a lesser degree 
by a similar action of the far-away sun There are few, if any, astro- 
physical phenomena which can be satisfactorily interpreted without 
constant reference to the pecuhar distribution of forces withm similar 
extended energy fields 

(2) The livmg orgamsm, whether it be man's own body or the 

differently patterned biological systems of such diverse creatures as 
the ant or the amoeba, is another impressive mstance of integration and 
regulation of part-reactions by the total structure The umfied nature 
of the body compels our lips, fingers, and shoulder blades to occupy 
approximately the same region of space as the rest of the frame — they 
are forced to go along with it and to be wherever it is because, m a 
restricted but defimte sense, they are it! Parts remote from the pomt 
6f direct stimulation respond as much or even more than the bodily 
sector immediately affected, thus, under certam conditions, a person's 
face IS altered in laughter mduced by ticklmg the soles of his feet 
A person who has lost an arm or leg will frequently refer certam 
‘stump' sensations to the pomt where the fingers or toes used to be 
The temperature-regulating mechanism and the other components of 
the process termed ‘homeostasis’ by Cannon are clear examples of 
the drive toward symmetry, balance, and equilibrium that characterizes 
“the orgamsm as a whole ” Even more remarkable evidence of whole- 
part interlockmg is revealed by ecology and appears m the adaptation 
that organisms (= parts) necessarily make to their specific cnviron- 
maits (= the whole) Our rnwranahan-t^e hmgs'^ii^ly’ a certam 
kin d of atmospheric pressure and campositaonith^male organs ‘fit’ 
the 'female, and vice vei^, and all the onfioes of' the hody through 
whieli ingress g.nd ^pe^, of.sufctsf^ces ppmt -plainly to .an 

‘outside’ the hvang byetem is 'in censtant comaismi^ 

cation and without whuh it eould ont maintain itself 
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(3) In the realm of the psychological, the presence of field forces 
is felt on every hand as soon as one has become sensitized to their 
reality. If the animate and inanimate worlds are ruled by them and 
become intelligible to us to the degree that we apprehend their specific 
manifestations, then mental processes — themselves but one category 
of the biological — must exhibit similar operations. Indeed, the char- 
acteristic intellectual activities of man reveal these whole-part dy- 
namics to perfection. A patch of grey paper placed on a yellow sur- 
face somewhat larger than itself will assume a bluish cast to a careful 
observer, but on a blue background the grey patch acquires a tannish 
or khaki hue. Clearly the visual or color qualities of the grey insert 
or ‘figure* are not the result solely of the light energy contained within 
itself, i.e., its own apparent boundaries; more largely they result from 
the strong influence exerted by the different ‘grounds’ upon which the 
figure is perceived and with which significant interaction occurs. The 
character ‘1’ on the standard typewriter has the same objective ‘ap- 
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a. Simple mlitmals for 
demanatratiou* 


b. Cross-hatching indi- 
cates that a fellow’ 
overlay appears upon 
the inner grey surface. 


c. Beversed cross-hatch- 
ing shows that the 
grey ‘figure’ looks blu- 
ish (or violet-ish) un- 
der these conditions. 
Arrows = field forces, 
whose estimated com- 
parative strength is in- 
dicated by their rela- 
tive length. 


'Fmuaxi 2 ^ — Reinterpretation of the familiar phenomenon of simidtaneous 
color contrast or ‘induction/ k la field theory. Any object, say a grey square, does 
not remain or look ‘grey’ under all circumstances. Its appearance changes with 
the setting. The mass of the ‘outfield’ alters the optical properties of the 
‘infield/ Other forms and hues could be employed to exhibit the same prin<d]^le. 
The reader should note, however, that other non-field theories of this phenomeUxon 
exist and he may profitably attempt to devise su^ explanations himself. 
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pearance’ m the number combination of the date ‘ 1942 ’ as in the letter 
combination of the word 'love/ but the sharply differmg conteicts or 
meaning conveyed by the rest of the perceptual structure of these totals 
give to the apparently neutral optical outline of ‘1’ two entirely dis- 
tmct functions Seemg a man speak threatemngly to a woman would 
ordinarily cause distress and resentment in an observer, but if the 
situation IS a stage comedy, the altered setting with its different dis- 
tribution of stresses may merely provoke mirth 

(4) Large-scale social phenomena may also be used as illustrations 
of the imiversal range of field orgamzation A social institution clearly 
IS some kind of group structure which persists or recurs even though 
the individual human components are entirely altered with the passage 
of time Societal ‘fields’ are conspicuously looser, less well-defined, and 
harder to identify than those operative in the three type-illustrations 
above, but it seems most improbable that the mass actions of humamty 
should constitute any exception to the systematic regularities found 
elsewhere A family, a rehgious denomination, a political party, an 
industrial or commercial corporation, a college or university, learned 
societies or academies, and even great nations exhibit some, if not all, 
of the properties of perceptual Gestalten or configurations A national 
unit, e g , such as England, is composed today of individual members, 
none of whom were alive in 1800, yet the Britisher of 1942 finds his 
language, his religious creed, and a substantial number of other cultural 
‘habits’ heavily conditioned by the state of affairs that prevailed in his 
island over a century ago Recognizable permanence of the whole en- 
dures even amidst the many changes that take place in the ‘pieces’ 
and, mevitably, within the total itself This ‘all-or-none’ character 
of the political state as a finite field of force (literally I) is emphasized 
in our day by the renewed importance of temtonal boundaries, the 
growth of totoMarumism and collectivism m every country, and the 
obvious fact that when a nation goes to war it does so ^sdl ‘Over’ (e g , 
Yorkshire caijnot refram from going into conflict with the' rest of 
Bntam, nor Hanover when the Reich is involved m b«^e} just as a 
person’s emotions seize his entire frame and are not either to 

^e back of his hand or the left lung i 

<5) The ordinary clas^oom situation is d special kind of social 
field and one m which the teacher u'^ualh ocMiiiiof' the dominant jk>si- 
tion and, the pupils a subordmate <Hie TSa^e force or power refalfeods 
are fundamesital in matters cd ailen^on,' vfisdphne, and group ho- 
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hesion. A reprimand openly delivered to one pupil usually creates 
some heightened tension in the entire field* The antics of the class 
clown or ‘bad boy’ serve to polarize the responses of the group as a 
whole upon him rather than upon the doings of the teacher. The fact 
that school learning takes place in a well-defined social setting means 
that the field forces peculiar to either democratic or autocratic systems 
(not necessarily to be equated with ‘progressive’ or ‘traditional’ prac- 
tices, respectively) largely govern the kind of conduct the children ex- 
hibit. What is called the ‘tone’ of a school or grade is an emergent 
function of all these commonly overlooked factors of interpersonal 
organization. 

II. Hou! OF THE ‘Field’ and ‘Analysis’ in Holistic Psychology 

The greatest intellectual achievement of the twentieth century to 
date appears to be the development and demonstration of the prin- 
ciple of relativity in the cosmos, just as the validation of organic and 
inorganic evolution was undoubtedly the leading scientific triiimph of 
the nineteenth century. In the thinking and writing of Einstein, 
Eddington, Jeans, and other eminent spokesmen of the ‘new physics,’ 
the terms ‘field,’ ‘system,’ ‘structure,’ ‘oi^anization,’ ‘pattern,’ ‘frame 
of reference,’ etc., occur with conspicuous frequency, indicating that 
these conceptions are considered by these scientists to be the essential 
differentiating factors in the world outlook they are seeking to describe. 
One marked asset of a field theory of human behavior as seen by those 
psychologists who find this view acceptable to them is that it is more 
in harmony with the general spirit of contemporary natural science 
than those schools of psychology that have their roots in the defective 
premises of older historic traditions which most other areas of knowl- 
edge have eitiier specifically repudiated or quietly outgrown. In par- 
ticular, a ‘field’ theorist — no matter what conventional subject matter 
seems to be the subject of his researches — is consciously opposed to 
the ‘atomism’ or ‘elementansm’ which formeiiy prevailed in almost 
^very discipline^ largely because this latter methodology does not 
compare in promise or apparent fruitfulness with its ascendant rival. 
This circumstance e^lains why, in order to know ‘psychology,’ it is 
imperative to know something about ‘psydiologies.’ 

Experimental psychology in the hands of Wundt and Titchener-r- 
despite the former’s admission of ‘creative synthesis’ and the use- of 
other concepts in his VdUcerpsychologie-r-laxgeiy rested upon the atoilif- 
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istic postulate that consciousness or mental life was reducible to (or 
capable of being synthesized from) minute ‘sensations’ initially medi- 
ated by the receptor organs. The technical reason for the emphasis 
upon introspection in this ‘school’ resided in the necessity for breaking 
down the larger and more extended mental states into their primitive 
sensory components; thus, pleasure or a condition of well-being was 
determined to be dependent upon, and the equivalent of, a feeling of 
lightness or ‘brightness’ in the midchest region. Although avowedly 
opposed to all this, behaviorism and ‘conditionism’ or reflexology in 
the hands of Watson, Pavlov, and Hull made use of the same elemen- 
taristio procedure, save that instead of ‘sensations’ their basic building 
bricks were reflexes or unconditioned responses, in keeping with the 
interest of these psychologists in the motor or effector processes whose 
importance in the psychic economy had been deliberately minimi zed 
by the sensationists who had come earlier on the scene. Association- 
ism, the most venerable and respectable of all psychological theories, 
had of course been operating on essentially similar assumptions ever 
since its origin among the Greeks, but its emphasis was primarily upon 
the internal or central ‘links’ rather than on the two peripheral regions 
of the body. 

To both of these trends, the younger field theory (particularly that 
version of it called Gestalt psychology) entered an energetic protest. 
It maintained that the problem of psychological analysis had been 
misunderstood or misapplied, and that the most appropriate unit of 
human behavior was some more extended action-system than either the 
sensation, the reflex, or the ‘bond’; these latter smack of absolutism 
as entities when what is needed is a relativistic determination of the 
way in which energy appears to distribute itself in ourselves and in 
our, conduct. Our motor performances have an identifiable b^inning 
and end ; our perceptions are clearly in terms of spread-out wholM or 
‘figures,’ such as entire persons, objects, and events; Mid otir; *inner 
life’ is almost always structured, being rarely in an tmsti^:feiited or 
nonstriictured phase. Hence, it was ai^ed, the ‘uhits^ 'of P^chblogy 
had to be complex rather than simple (in tile ^optite ya^ of these 
and natuj^' than- artifieiaL ' 

' " ^b^ly the problein’bf ‘the 'most to describe 

beh^^c^ and "the isshe di ‘ahalyris^ ate jpc|f?'^fefi^)eaate method-- 
ological lidt b’dSeaMy thdre has .be4h 
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chologists, if only in order to report their researches, must ‘analyze' 
in the ordinary meaning of that term; but it is also plain that there 
are different ways of analyzing, not all of them of equal merit if their 
consequences are considered. There is a kind of analysis, for example, 
which either destroys that which it examines or overlooks the more 
significant total or ‘emergent' properties with which psychology is 
constantly concerned. To use the favorite word illustration of all edu- 
cational psychologists; cat may be seen, i. e., ‘analyzed,’ as c + a + t 
which is the ordinary and meaningful breakdown this word receives ; 
or, it may be analyzed in the queer distorted fashion which arbitrarily 

sees it as + l where all the necessary pieces are found 

but imfortunately in utterly useless form save for purposes of illustra- 
tions like this. Indeed, the very human possibility of cmy perceptual 
analysis rests upon certain laws governing the reactions of tiie organism 
to which field theory in the person of Kubin first called attention in 
the famous figure-ground antithesis. The ‘anti-analytical’ approach of 
field psychology is easily made to seem absurd imless it is properly 
interpreted as the opposition of two different kinds of analysis. To 
recognize that cat shares a common rhyme or sound property with 
bat or mat is representative of the functional analysis preferred by the 
adherents of the field or ‘holistic’ approach, whereas the jigsaw carica- 
ture above is held to be the outcome of a dissecting process which ruins 
the very foimdations upon which many important psychological 
phenomena are built. Stated differently, post-analytical data are some- 
tiring quite other than 7)re-analytical data. 

Here we may profitably point out that there are i^ecialized fietd 
theories in contmnporary psychology rath^ than an undifferentiated 
general field theory, even though they all share a common controiliag 
viewpoint and the likenesses so far remain much more impressive than 
the differences. In Fig. 3, the interrelations among, these sub-systms 
are presented in the form in which they appear to the present writer at 
this stage of their development. 

Let us smnmarize the discussion so far. A field* ijn modem science, 
“consists of a definite frame of reference marking the limits of inter- 
actions of phenomena during tiie occurrence , of events” (Kantor). 
Study of these fields, which in the aggregate or, better, as an alL’ 
inclusive field, constitute what we call/natui^’ is primaiiy, direct^ 
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(1) Field Theory 

Base PhiloMphy, quantum theory and relativity physics mathematics, 
semantics, logic and scientific method Spokesmen Whitehead Planck, 
£inst6in f point-SGt thGOrists iLZid non-EuclidGun gGometsrs DewGv etc 
since about 1900 Anticipated by Faraday 

(2) Organ IS Mir Psychology 

Biw Biology, especially ecology, physiology, and neurology 
Representative Spokesmen Child, Hemck. Cannon, Lashley, 
Goldstein, Woodger etc , since about 1924 


(3) Gestalt Psychology (Configuration ism) 
Base Standard laboratory experiments m perception 
Representative Spokesmen Wertheimer, Kohler 
Koffka Hornbostel , German scholars generally 
since 1912, Wheeler m America, Fox in England 


(4) Topological Psychology 
Base Child and group behavior Represen* 
tative Spokesmen Lewin and his pupils 
since 1926 



Figure 3 — ^An inverted pyramid mdicating the relations among the major 
varieties of field theory as these affect psychology The arrow symbolizes descend- 
mg generality and suggests that each successive layer below the top one is related 
to its predecessor somewhat as a species is to a genus The four categories used 
here share a common temper, but differ dightly in terminology, content emphasis, 
and characteristic choice of problems to be mvestigated The umty of science is 
interestingly evidenced by the elaboration of a siimlar outlook (with varying 
degrees of success to be sure) in superficially distmct areas of mquiry (1) is 
typically 'physical,^ especially electromagnetic in nature, (2) is typically 'bio- 
logical,’ 1 e , stressing the living body and its adjustments (the phrase 'orgamsmic’ 
pi^chology is mcidentally a clever pedagogical device for making a strictly 
monistic Tbodily’ or 'materialistic’ pi^chology acceptable to teachers, most of 
whom appear to adhere to a traditional dualistic belief in an independent 'soulO , 
(3) IS typically 'psychological’ m its emphasis upon the representative m^tail or 
psychic life of the normal adult mdividual, and (4) is now typically 'sociological,’ 
although imtially concerned with issues of motivation, self, and personalily that 
were relatively ne^ected by (3) Significantly, the lower or histoucally-later la^^ets 
in the P 3 rramid are more disposed to borrow conceptions and vocabulary from 
those above than vice versa. 


toward the id^atificaiaon* patterning of the factors ih mutually 
mterbeha\ ing s\ which characteristically wiMi each other 

as wholes and not ^bit by bih^ A person wlho thinks m terms of fields 
IS like Galileo who insisted npen i^e dynanuc relation o$ bodies 4n ^ 
field as the cause of witnessed id Ms famous e:3pen]ncnti^ 

rather than i^aecepting, the traditxonpl view ^of an internal prmctfple de- 
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termining the fall of a body. Twentieth-centiiry physicists now com- 
monly view the natimal order in terms of energies distributed in 
variously organized systems of masses, energies, and motions. 

Some type of field formula is also congenial to those biologists 
who maintain that intraoiganic cells are not the most suitable bio- 
logical units but rather what they term “the organism as a whole.” 
Surroimding environmental conditions (as these are effective through 
stimulating forces) are considered decisive in the life of an animal, 
although there are some organicists who “minimize the role of stimuli 
as exclusively antecedent elicitors of behavior and emphasize instead 
the spontaneous emittance of behavior.” The full implications of the 
field position are definitely harder to establish in biology than in the 
inorganic world. 

Oddly enough, psychology which is commonly deemed to be several 
shades less objective than biology, offers endless instances of the op- 
eration of field forces. Ever since Kohler wrote his Physische Gest- 
alten (1920), he has aimed, apparently with considerable success, to 
derive his configurationist principles from a general or cosmic dy- 
namics. The main idea seems to be that all events are structured, 
i. e., formed or patterned or organized in ways other than simple serial 
or temporal sequence. It is often protested that field theorists rely ex- 
cessively and illicitly upon analogy (as in Whitehead’s claim that the 
solar system is merely a large-scale “organism” because of the pro- 
noimced interdependence discernible in both the heavens and the 
beasts of the field) , but to this objection it is retorted that Gestaltists 
are glad to rest their case upon ‘analogy’ since this is an indispensable 
tool in all creative or frontier thought, and that analogies are legiti- 
mate whenever they reveal genuine similarities of structure among 
apparently disparate phenomena. In fact, the configurationists have 
a distinctive interpretation of thinking itself to which we shall be in- 
troduced latCT in this chapter. 

in. How CUSTOMAEY PSYCHOLOGICAL DaTA AbE ExI*LA1NED 

BY Field Theoey 

In ordqr to make intelligible the wide range of behavioral phe- 
nomena which human beings ejdaibit, it is not enough merely to utter 
the magic word ‘field.’ At best, this provides no more than the bepn- 
ning of wisdom in the intricate set of questions that always arise -whm 
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some concrete occurrence requires fundamental rather than superficial 
explanation. Supplementary concepts must therefore be introduced. 

The reader is presumably acquainted with the ‘movies.’ The 
‘motion’ that is seen on the screen is in one sense deceptive (although 
‘real’ enough to all ordinary observers) because the movement that is 
perceived is merely apparent and not genuinely ‘out there.’ Stationary 
picture A is fiashed on the screen for a brief moment and then suc- 
ceeded after a correspondingly short passage of time by another sta- 
tionary picture B, which differs from A very slightly in showing a later 
version of the original action or scene being photographed. Outside 
the discontinuity or break is sharp ; within the observer, however, under 
optimal time and exposure conditions, nothing but smooth transitions 
are perceived. Many different things could be stressed here, but the 
one most pertinent in the light of this Yearbook’s objectives is the ap- 
pearance of a new whole, viz., motion, emerging from two constituent 
‘parts’ neither of which is in motion but which, because the tempero- 
spatial relations between them are of the necessary sort, enable the 
brain (presumably through gradient differences between adjacent loci 
of higher and lower potential which lie back of the ‘closure’ process) 
to produce the appearance of motion. This phi-phenomenon, as Wert- 
heimer first called it in 1912, is also present when an automobile 
driver, watching the usual traffic lights, notices a red ball apparently 
dropping and becoming converted into a green ball, and in other 
similar pairings of visual stimuli. 

Another classic issue centers about the reception of visual forms and 
melodies. To the Gestaltist, a square is a transposable configuration be- 
cause it retains its essential attribute of ‘squareness’ regardless of 
whether the length of its sides is two millimeters or two miles. The im- 
portant item again is the peculiar arrangement or ‘togetherness’ of the 
parts. In the more dramatic case of a musical melody, the inner organi- 
zation is even better revealed. A male voice singing The Star-Spangled 
Banner need not duplicate the pitch of a single tone which a female voice 
uses in singing the same song, and yet no one ever encounters any diffi- 
culties of identification dr recognition in such instances. Why? Appar- 
ently what really coxmts here is the common ‘form quality’ and not the 
specific elements ; absolute likeness among Uie conaparabie notes is less 
significant than their funetional equivalence wi&in ordered totals that 
are structurally alike. CSertain key configprationift principles are ao 
clearly involved in these simple exainpies that those who find this 
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orientation congenial tend to perceive the entire universe in terms of 
patterns that are organizationally like musical melodies (Ellis) . 
Basically this amounts to a recognition that the apprehension of the 
whole is requisite before any detail can be properly interpreted — a 
methodological rule that seems to have considerable practical merit in 
education as well as in other enterprises. For example, we can recog- 
nize another’s face presumably because it contains a unique pattern 
of line and color even though we are often unable to specify whether 
a person we know quite well has brown or blue eyes. Most of the 
properties of things and persons that we encounter in our experience 
and consider interesting and important are the attributes of similar 
‘extended wholes’ rather than the qualities of narrowly restricted and 
localized parts. A square inch of skin taken from the back of the 
prettiest co-ed on any campus and a comparable piece from the home- 
liest female are practically indistinguishable because what underlies 
the comparative beauty of the two persons is not primarily a part 
property of some individual ‘organ’ but an attribute of the entire 
organism. It is only by attending to the total system that many 
phenomena become imderstandable to us. 



FiQtJBE 4. — A conventional 'reversible’ figure in which normally one 
eUher a black Maltese (or German iron) cross or a white propeller. When the one 
is in the focus of consciouaiess, the other is in the margin, fringe, or 'ground’ uid 
vice versa. Impcnia.nt tiieoretically is the observation that when one design 
‘tunfiDles’ or is converted subjectively into ilie other, this transformation occurs 
tot^y, i. e., the reaction is all of one piece since one ‘arm,’ angle, or side does 
not CHdjnarily change first, follorfed by the rest serially, but all ‘tip’ simul- 
taneousfy. Being ‘attentive’ to anything means perceiving it in its ‘figural’ form 
rather than with the status of a ‘ground.’ Reading this text is a process of visual 
perception in which Hie black type is figure and the white page ground — both, 
however, must be present before the act can occur since a truly homogeneous 
surface could not evoke this response. 
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The famous figure-ground antithesis is one of the most striking 
mstances of systemic behavior Note agam the fluctuations in the 
Fig 4 

In the eyes of field psychologists, the dichotomous contrast or op- 
position mvolved m the figure-ground situation is fundamental to all 
experience One cannot be actively conscious without perceiving this 
two-fold heterogeneity no matter what sense receptor is primarily in- 
volved To hear a teacher's voice, a pupil must distmguish it from the 
other auditory stimuh which are invariably present To ‘feel’ an object 
with the skm it is necessary to separate the boundaries of cutaneous 
stimulation from those areas where no contact (or a different kind of 
contact) occurs In general, any sensory reaction rests upon excitation 
differences m nonhomogeneous fields, the contours or outlines which 
bound them are the places where presumably a leap of electrostatic 
potential appears and thus produces the differences that are found m 
perception 

A conspicuously impressive case of the strength of the field position 
appears in its application to illusions, all of which are claimed to be 
explamable m terms of the ‘distortion’ or changed appearance and 
meanmg which parts undergo when they are included in markedly dif- 
ferent wholes Consider Sander’s famous parallelogram illusion as 
drawn m Fig 5 


A ED 



Fioubb 6 — ^Wludi of the two diagonals is longer — DF or AFt Check your 
impression with a ruler You are bkdy to be astonished Gestalt wnt^ account 
for this by assCTting that the observer is reidly comparing, no^ ^two straight 
Imes, but two areas, viz , the parallelograms ABFE and CDEF, fflice the former 
IS plainly a bigger magnitude tn toto, any conspicuous ^lefeof like the 
du^^onal is also 'se^’ (i e , not rationally ‘infecred’) as bi^er than a, comparable 
paft of a smaller masa The apparent size of an important member is over- 
shadowed by the actusd 8%ze d, the vdiole effective fielji contaming it, ccpse- 
quently Ihe part shifts m that direction Restxucturation of the situation will 
either save the person from the illu»ny effect ot madcedly reduce it, e p, if the 
tnan^e AFV 'is ‘lifted* out of the eoraidmc, the two sides (= diagonals> are more 
eorrecdy apprised. 
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An important concept much favored by the Gestaltist is the notion 
of ^‘closure/’ a term which refers to the completional or totalizing 
processes released by the rest of the field. The simplest example prob- 
ably appears in the test reading of an optician’s eye chart at a dis- 
tance slightly beyond the point of clear vision. There is a common and 
strong disposition to see a C as an O or an S as an 8, presumably be- 
cause photoelectric gradients in the retina are better balanced or dis- 
charged by these fuller and more rounded figures. Closure fits many 
empirical situations when but part of an indicated pattern is given, 
but the implied whole is speedily produced by the organism using the 
available ‘data.’ Few instances of this process are more striking than 
that revealed in Fig. 6, which the reader should not pass by without 
demonstrating the reality of this effect upon his own person, for it 
is one of the most dramiatic concrete proofs of the immanent tendency 
of segregated wholes to remain wholes and to move in the direction of 
maximum simplicity. 



Fioitee 6. — ^Materials for a blind-spot ^cperiment upon oneself. Close the left 
eye and fixate the right eye from a distance of abotU 6 in. upon the diross. If you 
are at the ‘r^t’ distwce and properly oriented, the following effect is observed; 
Ihe white circle disappears altogether (because it strikes the 'blind ^ot’ in the 
ri^t ^ye) and the black and white areas adjacent ‘fill in' and divide the space 
evenly so that nothing but a continuous straight line border is pferceived. 

Objects are not thus made to disappear at the blind spot only. 
Fig. 7 reveals the commoner phenomenon of fanuliar figures that have 
really been ‘overleamed’ actually becoming ^lost’ and surrendering 
their existential reality by being imbedded in different settings. Such 
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'camouflage’ occurs far oftener thau even the sensitized psychologist 
appreciates. Certainly the swastika below has been seen himdreds of 
times by most Europeans and Americans since 1933 and it was not 
wholly imfamiliar before the advent of the Nazi regime, yet few per- 
sons who look at the big square with 16 inner smaller squares beside it 
identify it ‘spontaneously’ in this linear context. The simple box figure 
(mcidentally strongly three-dimensional in its ‘free’ state) vanishes 
utterly when obscured within the normal two-dimensional X-design at 
its right; indeed, many persons have great diflB.culty in finding it again 
although it actually occurs twice in the ‘disguised’ situation. Note too 
that when it is discovered, it ‘pops out’ suddenly as a unit and is not 
laboriously re-created line by Ime and angle by angle — a fact which 
argues for the presence of some unitary perceptual system correspond- 
mg to the object-drawing 



I^ouBB 7. — Two noteworthy cases of the entire configuration changing the 
function of the parts The contours of the a figures when concealed in the 6 figures 
outline altogether different sub-wholes and therefore lose their ordinal character 
while acquiru^ quite new functional properties 


One final group of phenomena should be included in this section as 
illustrative of the more novel extensions of the oi^anismic viewpoint 
in psychology. These may be grouped under the general head of 
“umty of the senses” in accordance with a designation first employed 
by Hombostel. Although the Dane, Bartholmus, had reported as far 
back as 1669 that partially deaf persons could bear better in, ibe Isgljt 
than in the dark and that an improvement in hearing occurred leven 
by fbe dim light of a candle, no investigators pnor to fbe tem®:g©nce 
of the Gestalt outiook had tried to systematize the inttefi^ffinsory re- 
lations. to which the scj^ttered olx^rvations pointed. , Bsy<diol(^ists 
i^’j^ught and acted as ^ough tiie s^ise oj^ans w©fe' ssh|f|>ly isolated 
from*fa<fii othea* and that vihat happened in one iE«)<|afi|ly pras utterly 
ind^end^cit of what transpored in tiie .others.^ is. ample 

mentsai ; 90 W to.shovp^ that AdJ the^i^ 

(^ptors c^p^iehaltcb^fliiiesioe eaph he it ever so shehllTS 
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e. g., the writer has shown that visual acuity can be temporarily in- 
creased by simultaneous presentation of high or low tones and that 
even auxiliary tactual, pain, and olfactory stimuli have some measur- 
able effect upon the performance of the eye. Hombostel even isolated a 
common suprasensory factor which he called “brightness” as a result 
of his finding that most subjects were able to make meaningful equa- 
tions of this sort: a gray composed of 41° white and 319° black on the 
color-mixer was felt or judged to be equal in ‘brilliance’ to both the 
odor of benzol and a tone of 220 vibrations per second, respectively, 
and these in turn were considered psychologically ‘equivalent’ to each 
other. Proven similarities of this sort have no place within an ele- 
mentaristic framework which can only look upon them as bizarre, but 
they are easily intelligible to a system that is based upon the unitary 
nature of otu bodies. 

ly. Some Physiologioaii Evidence for a Fieu) Theory 
OP Learning as Contrasted with NEOROLOGiCAii 

Atomism 

In what has gone before we have sought to give as concise a 
‘thumb-nail sketch’ of the nature of field theory in psychology and 
other sciences and the empirical and rational bases upon which it is 
erected as the exigencies of a limited introduction permit. Let us 
emphasize again that this position is more than a psychology — ^it is an 
integrated Weltanschauung mth which every specialty must be con- 
sistent. Similarly, the conventional chapter headings and divisions of 
psychology itself must be coherent with each other; it is not legitimate 
to adopt eclecticism as a solution to theoretical difficulties by adopting 
one outlook in the section on ‘emotion’ and another in the pages de- 
voted to ‘intelligence.’ The prevailing eclectic temper in America is 
itself a product of mixed historical conditions, but it is the bane of 
our national life and either responsible for, or a rationalization of, the 
contradictions, inconsistencies, illogicalities, and opportunistic com- 
promises that figure so prominently in our personal and institutional be- 
havior. Field -theory sets its face like flint against this fractionization 
of our intellectual life. For this reason everything that has gone before 
is strictly relevant to the problem of human modification because a 
truly organic version of behsivior demands that all psychological phe- 
nomena be interpreted according to common over-arching principles — 
that the laws of learning and the laWs of perceiving, thinking, creating, 
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feeling, willing, etc., must not only be harmonious one with the other 
but merely special instances of the same rmderlying uniformities. To 
the educational psychologist particularly, the loose category of ‘learn- 
ing’ embraces so much of the total range of human conduct that what 
is declared to be true under this caption must be congruent with the 
interpretations offered under psychology in general and the various 
phases into which it is divided for purposes of convenience in discourse. 

The picture of the physical environment and of the living organism 
so far presented must be supplemented by some details concerning 
the nervous system, which, obscure as many of the operative details 
may be, undoubtedly is the focus of those processes to which the term 
‘learning’ refers. The following points may be taken as structural sup- 
ports for the application of a specific field theory to the issue of 
modifiability. 

1. Hydromedusae and other creatures less ‘advanced’ than our- 
selves possess a nervous system of a net type whereby total organic re- 
sponse to almost any ‘adequate’ stimulus is ensured. A satisfactory 
psychology must not only explain human reactions but the conduct 
of all other animals as well, since human psychology rightly seen in its 
biological frame is merely a portion of comparative psychology, even 
though it be the most developed because it is most interesting to man 
himself. 

2. The autonomic nervous system, unanimously acknowledged to 

be more primitive than the cerebrospinal system, has a markedly 
diffuse field type of activity. Its postganglionic fibers are unmyelinated 
and numerous (important because myelin is known to be a good in- 
sulator). Now the grey matter of the cord and brain — the real co- 
ordinating ‘centers’ — ^is composed of many unmyelinated fibers. Since 
these neurones have the same structural characteristics as the conr 
spicuously diffuse-acting postganglionic fibers, there is a strong a priori 
probability that they act in much the same way. The thal^TjSj the 
corpus striatum, and other ‘lower’ centers in the brain (archipallium) 
have long been held to reveal moro ‘diffuse’ acrion oveipi ;^ose who 
maintained that strictly fixed pathways were typical, pf the cerelu^ 
cortes (neopallium) . • ; , i 

3. The cerebellum is tl» master system in ‘control’ qf musdle tonus. 

Note this fact: when any muscle acts, all ‘Qpntraractivp’ muscles pai|ist 
be inhibited; jbhMSj all adjac^t pausqiriss ite hody 

the in the 'active’ whes|e|r^, 
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included paart is innervated into activity. This is a field process as 
clearly as any natural event can be. 

4. The neural mechanisms in man are known to have a chemical 
function. This necessarily involves the blood stream which is the 
principal carrier of body chemicals. These 'drugs’ do not affect just 
one ‘pathway’ and that alone, but because they bathe an extended 
region of ‘conductors’ must produce a general and diffuse field action 
internally. 

5. It is of great theoretic significance that end-processes (like rec- 
ognizing a certain friend) with unique properties are not always carried 
by the same route in the nervous system; e. g., the same figru'e can be 
seen by using either foveal or peripheral vision where different cell 
‘elements’ are certainly participating (von Kreis and Becher). Very 
simply, we all know that a stranger can be introduced to us on a day 
when our left eye alone is permitted to see him, and yet we can identify 
him with positive assurance the next day when the right eye alone is 
active I This simple observation makes the requirement of the rigid 
‘pipe-line’ type of communication favored by most forms of associa- 
tionism and connectionism seem a bit absurd. 

6. Lashley’s extirpation experiments, while still subject to some dis- 
pute and reinterpretation, have clearly demonstrated the reality of 
two cerebral laws: (a) the principle of mass action declares that the 
cortex acts as a dynamic whole (of which a soap bubble is a simple 
example) since the extent and not the locus of the injury is determina- 
tive of the observed changes in the animal’s behaviof ; (b) the principle 
of equipotentiality asserts that any cortical area can — after suitable 
recovery and retraining — assume the functions initially ‘localized’ in 
any other brain area, with the possible exception of the occipital lobes 
where removal results in irremediable ‘psychic’ blindness. [In connec- 
tion with principle a it may be pertinent to remark that a ‘circle’ is the 
more obviously suggested by C than by ^ , presumably because ‘more’ 
is present in the C-shaped object than in the fragmentary arc. In com- 
pletion testa, every teacher is aware that the difficulty of the test 
is rou^ly proportional to the number (i. e., ‘amount’) of omitted words, 
although vohat is omitted is also important.] 

7. Highly significant is the unoontested fact that the preneural de- 
velopment of gradients in the human embryo clearly involves the 
activity of the whole organism. In othfer words, before the nervous sys- 
tem itself even comes into being as a minute structure not yet fund- 
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tionable, it must be differentiated out of, or emerge from, the more 
extended mass of tissue surrounding it. In turn, the entire nervous 
system then becomes the proximate or immediate effective field for 
the newer portions which later differentiate from it. Foetal growth 
(neural or otherwise) is not a matter of piling one distinct and sep- 
arate building block upon another like it, but of the emergence of such 
cells, tissues, and organs from their more homogeneous predecessor 
structiires. 

8. It is all but unanimously agreed, even by theorists who differ 
sharply in other affairs, that ‘feeling and emotion’ play a fimdamental 
role in the learning and recall of experiences both by way of facilitating 
or inhibiting these activities. Emotional reactions are plainly ‘all-over’ 
behavior as sensed by the organism in which they occur and as wit- 
nessed by an outsider — a sure sign of diffuse field action. Is it not a 
natural, defensible, and perhaps inevitable inference from this 
that if retention and recall are fundamentally influenced by an in- 
dubitable field process like affectivity that the various phases of mem- 
ory themselves belong to the same mode of operation? Larger fields 
interact with smaller and so on indefinitely. 

9. Finally (although this does not exhaust all the arguments favor- 
able to the ‘hypothesis’) , we know that the individual neurone acts or 
sends its impulses in only one direction, viz., from cell-body to axon 
and never in the reverse flow. A strict consequence of neural atomism 
would then be that the relationship learned between A and B (A occur- 
ring chronologically earlier) could be recalled only in that order. But 
this is contrary to empirical fact since B can elicit A, thus revealing 
the existence of a reverse order. More than a single pathway must 
therefore be brought into the picture to account for an tmdeniable 
phenomenon. That the A-^ B sequence is usually much ‘stoonger’ 
than the B A is observationally true, but the fact that the 
B A combination occurs at all, no matter how rarely, when it is 
physiologically impossible according to a rigid but fair application of 
the elementanstic theory, compels us to abandon a position not com- 
patible with experimental findings and to turn to the broader possibil- 
ities provided by the alternative field outlook. 

V. The Ac^uismosr OF MoaxMR'^En^ 

Having laid what we hope is a firm and biNsad base for a valid field 
theory of les^in^ tto may move with igmater confidence tos an 
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amination of the concrete instances of modifiability with which the 
classroom practitioner and the educator generally are intimately con- 
cerned. Improvement of the large-muscle coordinations of the body 
is one of the simplest organismic changes to follow closely and we may 
profitably begin the ‘applicational’ phase of this paper with such a 
type-case. 

The phrase ‘motor learning’ is customarily reserved for such overt 
acts as penmanship, typewriting, swimming, all sports, and the count- 
less postural and ‘manual’ adjustments that the human body or its 
members can perform. The motor aspect happens to be most promi- 
nent in these types of skill, but it should not be forgotten that the sen- 
sory and particularly the central coordinating components are ab- 
solutely necessary to the discharge of the complete act. It is always 
the total organism that does the learning and not just those outer 
mechanisms that are most conspicuously involved. 

This assertion can be tested very simply by a few observations. The 
reader of these lines is probably a right-handed person who has rarely, 
if ever, signed his name with his left hand. Now take this occasion to 
write your signature with this left or nonpreferred hand. The name 
will be written more slowly, with less ease, and the attractiveness or 
legibility is probably less than usual; but it is nonetheless recognizable 
even though one may never have written the name this way more than 
two or three times before. It is clearly much better as a signature than 
that produced by the preferred hand after the same number of trials 
in infancy. This familiar phenomenon of ‘cross-education’ or transfer 
shows that the learning has not remained confined to the exterior points 
or segments primarily involved but ‘irradiated’ elsewhere — the total 
central nervous system was concerned with the original learning and 
was influenced by it. This may be shown still more convincingly 
by one’s ability to write one’s name in the sand at the beach using the 
big toe as a stylus, by trying to write any word with the elbow (by 
tracing in dust) , by attaching a pointer to the head or body as a whole, 
and by the airplane pilot’s stimt of sky-writing. This curious fact that 
an identifiable form, or transposable gestalt, can be produced in so 
many different ways is fairly convincing evidence that skill involves 
a modification of the entire system and not just of some of the peripheral 
nerve endings. ‘Sensory’ learning behaves in the same way, for we 
can all recognize the Arabic numeral B when traced fairly large by 
someone else’s finger across the middle of our bare backs even though 
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there is nothing in common between this odd e3q)erience (which ap- 
parently requires some kind of transposition from the cutaneous do- 
main to the visual before it can successfully occur) and earlier ones 
in which we have directly seen the numeral, save its characteristic 
‘shape.’ 

In the acquisition of any skill in which muscular coordination is a 
major factor, this role of the complete organism must be remembered 
and acted upon if efficient learning is to occur. The acquisition of skill 
in swimming shows this to perfection. The upright posture of man is 
apparently the prime reason why swimming is not a native or tm- 
leamed skill for him as it seems to be for most quadrupeds. Most 
other land animals make an immediate adjusiment (one-trial learn- 
ing?) upon being thrown into the water, helped, no doubt, by the 
fact that their posture can be kept much the same as in normal loco- 
motion. In man the mastery of the necessary motor controls in swim- 
ming is like a delayed perceptual insight where the figure is hidden 
in the ‘ground,’ for it takes some time to grasp the ‘pattern’ of the 
swimming performance and to translate this into the appropriate se- 
quence of separate movements. It is not enough, as everyone knows 
who recalls his own first efforts to swim, to breathe correctly, to hold 
the head and body in the right position, to kick properly, and to swing 
the arms in the desired fashion, if all these things are done without 
reference one to the other. These things must all be assembled into a 
working unit before the skill of swimming as a configured action really 
exists. The integration of these partial responses into a higher-order 
act which depends upon each of them but which none of them alone 
can bripg about is the descriptive essence of every skill known to man. 

The insight phenomenon also appears in every form of motor lejarn-- 
ing even though it is often disguised and less obtrusive than in other 
types of learning. The comparative swiftness of the final stages of 
some motor learning after a long and unsuccessful prelimipary ‘prac- 
tice’ period indicate that the necessary neural reo^anization ^ indis- 
pensable to the mastery of the skill. The act cannot be 4^® tmtil one 
gets tile ‘feel’ or ‘hang’ of it. Thus, one eight-year-old girl who had had 
several 'Summers’ swimmikig opporkmity did not more 
a’ feeling of tolerant fdmilia^i^ "^th the WatOf |until she reached 

Ipsyou^, 

. ■' ihjbfer#fc , prodpo^l , 
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and pleasant children about, she began to swim a distance of fifty feet 
or so at one time with practically no instruction. She repeated this 
many times, and remained in the water upwards of five hours thor- 
oughly enjoying herself. An episode of this sort is not something un- 
usual nor is the interpretation to be buttressed solely by a dramatic 
anecdote. Evidently the swimming experiences of most persons con- 
forms to this general model: Inability to swim a yard, followed in a 
few weeks after the primary focal learning by ability to swim almost a 
mile where the person’s strength and physique permit. After all, the 
stroke combination used on the fifth occasion is not structurally very 
different from that used on the five-thousandth ! 

Differences in motivation, social and physical factors, and perhaps 
sheer maturation determine many details, but the broad picture is 
clear enough. A long period of little or no measurable headway, then 
a quick sharp rise followed by a slower and less spectacular gain in 
the learning curve — this is the type followed by ddlls which have an 



Figubb 8. — Scheouitized individual leatniug curve a motor peiformance 
like sw imming or walking. For groups Hie angularity would disappear and a 
smooUi serpentine S curve inflected at the same points would be substituted, 
(The reader should be warned that mm’e critics of the fleld position hold that 
swim m in g is too favorable an example. Test view by selecting some other case 

of motor learning with which you are familiar.) 
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all-or-nothing character. The difference between swimming and non- 
swimming is usually apparent to an observer, although the nonswim- 
ming stage of effort appears to be necessary to prepare the ground 
for the appearance of the figure. 

Walking is an act which is learned by all but physically-handi- 
capped persons so early and so uniformly that it has been called 
‘instinctive.’ Careful records of individual babies show that there is 
often little or no true walking until a certain age and then within 
the course of a few days the child is running all about the house. 
When the walking pattern is finally integrated it is done swiftly, indi- 
cating that once the organism acquires the ‘feel’ of the act and has 
otherwise matured, the rest is a matter of smoothing off the rough spots 
in the performance. This last appareritly is the only real function that 
drill or practice in the narrow pedagogical sense actually has. If one 
thinks of swi mmin g as an act that is done ‘perfectly’ when a structure 
like a regular hexagon has been established, then the phases in the 
learning act may look like this : 



FiooHB 9. — Schematic representation of the stages of structural leaiming. The 
process culminates in the ‘ideal’ stage of graceful and ‘effortless’ perfoimance. 


Before the swimming act can be done, the organism must be capable 
of perfo rming some of the subactions which it includes. These may be 
represented by the six lines of drawings 1, 2, and 3. In his first efforts 
to swim, the learner creates certain ‘wholes’ in which the six comjwnents 
of the mature act may appear. Actually the approximation to the final 
figure is greater than these first three sketches would suggest — they are 
to some extent a caricature of what he reaUy does wh^ he flashes 
about in a frightened, and ineffectively orgcmized way, which, to the 
observer, may api>ear as complete disorgcmizatidn. ThS critical point 
is represented by ihe heavy black bar, for*^;s®6n the learner has 
synthemzed sohae kind of" a; h^agon, no ; matter fepVc poor and irreg^ar 
it may he ’,^- <m the- road to i^ll. OcaicreMy,^ 
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means he can swim a few yards even if this is done clumsily and 
with intense exertion. The irregular hexagons of stages 5 and 6 sym- 
bolize the continuation of the ‘amateur' status and its gradual assump- 
tion of more stable outlines at point 7 and beyond as ‘perfection’ is 
approached. The fact that subliminal percepts are generally dominant 
in both crudely diffused and finely focussed motor control does not 
change the general picture. 

This accoimt of the acquisition of any motor skill is highly im- 
orthodox, but the writer’s exposition of this before experienced teachers 
of many skill subjects shows it is pedagogically acceptable as a straight- 
forward description of what happens and that at no point does it do 
violence to any known facts. This interpretation ass um es that every 
distinctive motor skill — dancing, pole-vaulting, manuscript writing, 
etc. — ^has a characteristic structure and that the heart of such learn- 
ing lies in the vivid sensory perception of this structure and its essen- 
tial reproduction in the pattern of movement of the body of the learner. 
The fact that these structures are not exactly alike creates the dif- 
ference known as ‘style’ ; the fact that they are sufficiently alike to be 
given the same name (as when we say, “Mary and John are swimming 
in the pool”) indicates that a recognizably common reaction-pattern 
has been established. 

VI. Rote and Logical Memory Compared; The 
Issue op ‘Meaning’ 

It is also helpful in building up a background of ideas about the 
learning process to administer the following four lists to one or more 


List A 

List B 

' List C 

lAst D 


sky 

book 

Jefferson 

mi] 

pen 

cover 

early 

kaf 

giii 

chapter 

opposed 

tig 

was 

page 

every 

lev 

key 

title 

form 

dup 

far 

author 

of 

ban 

may 

publi^er 

tyranny 

Jex 

who 

preface 

over 

nol 

knee 

reference 

man’s 

wuk 

spin 

heading - 

mind 

gis 

roU 

footnote 

and 

yod 

stay 

index; 

body 
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subjects, or better, to serve as an experimental subject oneself. A 
comparison of one’s behavior in acquiring and retaining these dif- 
ferent series of twelve ‘pieces’ should prove enlightening concerning 
the value of unitary apprehension as a means of facilitating superior 
performance. 

There are some likenesses and some differences in these four lists 
which are worth examining. There are twelve items in each and their 
arrangement is such tiaat they have almost certainly never been seen 
in exactly this order by anyone before this moment. Analysis of what 
happens within the learner as he seeks to master these different con- 
figurations shows that he has most difficulty and least pleasure with 
A and the least trouble and the most satisfaction with D; B and C 
occupy an intermediate position. In A there is not only more to be 
learned against resistance, but to most persons there is much less to 
show for it after one has learned it; in D, on the contrary, the tran- 
sitions from one component to the next are made gracefully so that 
one is not only carried onward but also upward. In A, the spatial 
relationships of sequence — in which the beginning and end are most 
sharply marked — are about all that this or any other list of nonsense 
syllables contain; other mental ‘stuff,’ apart from fugitive and bizarre 
associations is usually barren and limited in the extreme. In B, the 
separate words are readily perceived without any jar or irritation, 
but as disconnected words they are made to hang together by such 
artificial integrating devices as an image of a girl with a prominent 
pen in her hand seal against a vivid sky, etc. In C, the pieces snap 
togeiffier quickly because a single reading suffices to show that they 
are all characteristics of a printed volume, which provides a concrete 
and natural unity that is missing in B. In D, of course, one is dealing 
with an intelligible ‘sentence’ arrayed vertically; here the unity of 
what is learned is more than that of an ‘image’ and approaches that 
of an ‘idea.’ The learner usually experiences a sense of reward in 
having learned ‘some^ing’ which is missing in the other' three sa:ms. 
This feeling of having ‘advanced’ in some respect folkwiagtai teaming 
effort is of paramoimt Hnportan<», for if the subjeet Relieves he is 
•fiot’get^g anywhere’ ,’Ms parfoimanoe te .aM Ih^ leerlarn'to be rm- 
'favbiMify ‘ affected. ’ ‘ ‘ j 

Bec^iuse ®f the great edi^eational attached^ 

the iatetca^ of ^n^nln^ an#fva#^#^ttelteE^iing, it ^ouhtte 

streaaBedif^aJi^fle^)^ehce’‘<n*'stiiniifhs* w'leter'm orjp^a©|^ 
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in a strict sense. It may have little meaning, a distorted meaning, or 
an ugly meanmg; but anything that affects a person and provokes a re- 
action from him cannot be strictly devoid of meamng The fact that 
he notices it and does somethmg, however little, about it is behavior- 
istic evidence that he finds some meanmg therem. A page of short- 
hand to one unfamiliar with stenography is low in meaning, but to 
recognize it as shorthand, if that is all that can be done, is nonetheless 
a significant reaction. Even a nonsense syllable has some meaning to 
the learner — to identify it correctly as a nonsense syllable is a pre- 
requisite to certain appropriate conduct m connection with it. An ex- 
perience with zero meanmg is psychologically nonexistent. Rote learn- 
ing, the curse of all inadequate instruction, defines one end of the 
meaning continuum and logical or ‘systematic’ learning tlie other; but 
absolutely it is present all along the line. 

Meaning itself is a field property of any experience to which the 
organism responds. Failure to respond in some form, no matter how 
maladaptive the reaction, is the only test of a truly meaningless situ- 
ation. Change of meaning corresponds to an alteration in the mem- 
bership-character of an object or event, i e., the meaning shifts when 
the ‘item’ is perceived now in one field and now in another. A ptm 
illustrates this plainly, as do punctuation and intonation, the organiz- 
ing factors in written and oral speech, respectively. Meaning is pri- 
marily the creature of system and order. The learning superiority of 
list D to list B is to be ascribed to this attribute and to none other. 

VII. Probusm-Solving Behavior 

, All learning — to generalize on the basis of the admittedly limited 
material so far presented — ^is a redistribution of energy in different 
patterns than those which existed before an identifiable process of 
modifiability occurred. The significant learning that any of us do is 
largely centered about the solution of ‘problems,’ i. e., challenges 
to our adaptive powers. Subjectively, a problem may be solved (1) 
when an organism is emotionally satisfied with the results of its efforts 
to adjust; (2) when some observer with perhaps higher standards of 
solution considers it done; and (3) when the apparent objective neces- 
sities or requirements of the situation are genuinely met. These three 
criteria are probably all present in obvious or simple situations, but in 
many of the more elaborate animal eiqimments the joke was on the 
experimenter because the problem he thou^t he was setting for the 
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learner was not the one actually accepted by the animal as a result 
of his confrontation with the task-complex, small wonder that many 
animals have seemed fiijiht fully dull m the laboratory when they in- 
sisted upon solvmg Problem A as the pressing issue they perceived m 
the set-up while the e:q)enmenter was annoyed because they did not 
show sufficient sensitivity to Problem B which his human constitution 
and mterests led him to esteem more pressmgl Similarly what the 
child sees as its most immediate problem may not be that upon which 
the teacher is msistmg These cases mdicate that the fields of the 
learner and of the external observer, while usually overlapping, are 
far from identical — a methodological pomt of some importance m the 
identification of problems and m the appraisal of their solutions 

The configuratiomst holds that fimdamentally all problems are 
solved as soon as the learner has achieved msight mto their essential 
relationships The use of the word ‘msight’ as an explanatory concept 
IS decried by some as pure ‘mysticism,’ a chaise that overlooks the 
fact that field psychologists are as ‘hard-boiled’ as any naturahsts oper- 
atmg in this area of science, although behaviorism is popularly thought 
to be more tough-minded Those who lack msight mto the nature of 
msight apparently do so because they find the notion a bit vague and 
repugnant Here we are up agamst the requirement that a tenable 
system of psychology must, among other thmgs, eiqilain the behavior 
of psychologists themselves as they accept or reject a given outlook 
Insight IS a word derived from common speech and modified shghtly 
in meamng to fit the needs of techmcal psychological discourse In its 
simplest form it connotes appropriate behavior in the presence of any 
life-situation, e g, the baby who uses a spoon to brmg food to its 
mouth for the first time has a fiitmg conception about the relation of 
certam tools, distances, and objects to parts of his own body as his 
adaptive behavior plainly indicates Insight thus does not refer ex- 
clusively to high-level and mtncate conduct When we assert that 
the book is on top of the table or that the pen is to the ri gh t of the 
pencil, we are properly reporting re^ty and give evidence of our 
understandmg of spatial forces by the way we perceave such simple 
juxtapositions, similarly,, the child who lifts his l^i«io mount a stair- 
way ^ows that he appreciates what the d.emaii4s ^e objective 
situation are with respect to his bodily fram^ Insist is really a kiwi 
of sight, 1 e, a mode of, perception It is, like all psychological 
esses, a ^emal kind of neural or cortical organization that ^is Qstab- 
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iished as soon as the organism achieves its purposes, i. e., it is the in- 
ternally apprehended correlate of the ‘closing’ of an incomplete con- 
figuration whose very incompleteness has produced the ‘problem’ in- 
itially by keeping the learner in a state of tension. 

To convince himself of the reality of the iusight phenomenon, 
(although it would be a queer adxilt who had not had thousands of 
insights since he was born!) the reader should accept this assignment: 
Take six matches (or equivalents) and construct four equilateral tri- 
angles from tiaem without breaking any of the matches. Stop your per- 
usal of the text and work on this task imtil you succeed or are ‘stumped.’ 
****** A.irQost everyone places the sticks on a table top or 
some similar flat surface and attempts to produce the desired result by 
a variety of arrangements of the matchsticks. He is, of course, im- 
successful in his efforts since the problem cannot be solved on a two- 
dimensional basis. The only way to meet the conditions of the problem 
is to build a tetrahedron, a solid figure. Although the experimenter 
has not said so, the subject has spontaneously limited his chances of 
getting a solution by making the needless assumption that the triangles 
must all be in the same plane. Such an assumption, of course, restricts 
the subject’s attempts at a solution within a fairly narrow frame. 
Greater elasticity of tacit assumptions together with a more definite 
picture of the exact assumptions tiiat must be made constitute an im- 
portant methodological device for increasing one’s capacity to handle 
novel situations. 


If one thinks of ‘four triangles’ as 


AVAV 


it is 


clear at the very start that one cannot stretch six matches to make 
12 sid^; consequently, the need to save parts by having one match 
serve in overlapping fashion as the common side of two different 
triangles is indicated and one tends to visualize the final solution as 


taking this approximate form. y\y\ While one undoubtedly saves 

matches this way and is therefore encouraged to feel that be is on 
the road to a solution, the precise requirements of the task are ob- 
viously not satisfied. Nor can they be until one’s imagination is lib- 
m’ated by the suggestion that the triangles do not need to lie in the 
same plane; then it becomes possible tp make the further saving in 
sticks by increasing the number of common sid^; This is the requisite 
insight, i. e., the organizing factor, that is delved until inner matura- 
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tion and outer ‘experimentation’ combine to yield the clue that dis- 
poses of this limited problem 

Of course, there have been ‘trials’ durmg the process, and ob- 
viously there have been ‘errom ’ But do these customary accompamr 
ments of leanung explam the heart of the learning itself^ Probably 
no more than bank checks and copper penmes describe the essentials 
of a nation’s economic life — a check-and-penny interpretation of eco- 
nomics certamly seems superficial, although no one denies the existence 
of these media of exchange One could ‘try and err’ until doomsday, 
but if the necessary insight into a situation is not forthcoming, the 
problem remams unsolved Insight and imderstandmg are funda- 
mental — the trial-and-error aspect is merely the outer shell refemng 
to the tentative movements or prelimmary attempts at organization 
These mitial efforts are not ‘bhnd’, they always mvolve some loosely 
formed ‘hypothesis’ (go back to the matchsticks for evidence) , the 
learner never goes randomly through his entire repertoire of behavior 
like a man testing a large bundle of keys on a lock in the dark but 
always limits his early endeavors in the light of restricted and not 
unreasonable probabililaes A man confined in a puzzle-box does not 
expect the recitation of Hmwatha or drawmg a face in the sawdust to 
release him (imless his ‘jailer’ has arbitrarily imposed this condition) , 
he rightly limits his exploratory activity to searching for ‘mechamcal’ 
interdependencies which his initial (but not final) msight mdicates as 
the most parsimonious use of energy Withm the limits of their com- 
prehension and bodily machinery, all other animals react m much the 
same fashion 

Insight may appear with different degrees of completeness At its 
highest level it seems to take ^e form of ‘foresight’, more commonly it 
emerges as the ‘hmdsight’ followmg a more or less extended period 
of manual or mental exploration It may be well to note, too, that 
there is some organization evoi on fhe pre-insight level An analysis 
of a simple ongmal occasionally given m high-sohool geometry should 
help clarify this central notion m Gestalt psychology and add a httle 
more convmcing evidence of its educational usefulnes® The problem is 
“Find (or state) the area of the circumscribed square when only the 
radius of the inscribed circle is known ” 

Most peTBcaxa (mcludmg evai those of co^l:^Kim^able educational 
attamments) are blocked m l^eir efforts ()0 find the solurion Im^ely 
because they haye not establ3i&hedjthiet‘ha|Ht’ of literally seemg 
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in a variety of ways. It is often necessary to *re-stru.cture’ a given pat- 
tern like the following drawing before an answer is possible. As long as 
the reader actually sees the radius as a radius and as nothing else, he 
is debarred from finding the solution by the inelasticity of his per- 



ceptual responses. But as soon as he is able to react dynamically 
rather than statically to the first drawing, various possibilities begin 
to present themselves. As soon as the radius is no longer seen as a 
radius alone but also as one-half of the side of the circumscribed square, 
the problem is solved for the essential insight has emerged. In other 
words, effective thinking rests upon a perceptual reeonstmction of this 
sort: 



The power to visualize or to imagine the hitherto stable radius moved 
into either a horizontal or vertical position is the crux of the success- 
ful thought process in this case. All the required relations then ‘snap 
together’ into the awareness that the area of the circtimscribed square 
is simply twice r multiplied by itself; or in 83 unbolB, A = (Sr)^. Keep- 
ing the initial situation as it was, blocked the solution, but changing 
it slightly and appropriately led to the correct answer. Such behavior 
is imually a favorable condition for furthering the appearance of the 
required msight. 

Prom the foregoing it should be easy to conclude tiiat field theory 
leads to a closer amalgamation of the categories of learning and think- 
ing than occurs in other systems of psychology. This is indeed the case; 
in fact, the thought processes, with their laiger dosage of creativity 
and originality, receive preferred emphasis ^asheing more characteristib 
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of human modifiabihty and problem-solvmg capacity than is true 
of ‘learmng’ of the casual or memonter sort "which other schools of 
psychology have considered typical of our adjustmente The crucial 
role of insight m the ‘higher’ mental processes and the imperative 
need of schoolmen of some ‘helps’ or ‘leammg aids’ for ensuring its 
presence where generalizations and abstractions are involved are 
readily discerned m what follows 

A useful, concrete method of promotmg the abihty to make vahd 
mferences of a logical t^irpe was proposed about the middle of the 
eighteenth century by the eminent Swiss mathematician, Euler It 
seems that he had a Russian princess as pupil who was not a ready 
learner and her tutor was driven to mvent a number of pedagopcal 
devices to simplify his instruction The famous “Eulenan circles” of 
formal logic are a means of developing the power of inference on the 
abstract and general level by pving the problem m which they appear 
a direct perceptual character The simplest illustration of this techmque 
IS foimd m the map-like representation of this standard syllopstio 
form 

All X IS y'i 
All y IB z, 

. All X VB z 

The truth or falsity or mdeterzmnate character of the conclusion 
often fails to be discerned by those who have not developed facihty 
m seemg whole-part relations Consequently, if one makes a model 
or draws a picture which preserves ihe essenbal ‘structure’ of the three 
propositions, it should be possible to test the correctness of the con- 
clusion 



Language obviously has a structural quality otr mtemal deffigu 
which permits to convert the simple declarative statement “AU 
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X is y” into a geometrical or topological equivalent, represented by the 
smaller circle x within the larger one, y. The fact that all x y 
notoriously does not mean that all y is z; for this reason, the ‘domain’ 
of y is drawn somewhat larger than x since we know that it is at least 
as ‘big’ or inclusive. Yet all that may properly be inferred from the 
first proposition alone is that some j/’s are a;’s. The second statement 
(all t/ is 3 ) is simply a continuation or expansion of the pattern of the 
first; hence another circle drawn round the region of y portrays the 
situation as given. Having done this, all one needs to do to check the 
conclusion that “all x is z” is to observe from the diagram that the 
field of X lies totally within the field of z ; the proposition is then ‘proved’ 
or seen to be formally correct. Further one need not — ^indeed cannot 
— go, for human thought cannot be made more exact or precise than 
this. This is the limit of clear insight — ^it is practically the same as 
direct vision. 

The laws of perception and the laws of thinking appear to have 
a common basis in the way in which they reflect external reality. 
Thinking seems to be, and probably is, a step further removed from 
the physical world than ‘immediate’ sensory perception; but as a 
mental process it is nonetheless like perceiving in the organization of 
forces. The fact that in critical instances, thought can be ‘reduced’ 
to perception suggests that this structural kinship exists even with the 
most abstruse thoughts. For example, the syllogism above, which is a 
bit obscure to many good minds in its verbal x-y-z form is clear 
enough when the relevant Eulerian circles are drawn as implied in 
the ‘directions’ expressed by the propositions; and there is no in- 
tellectual difl5,culty usually in following the form when it is clothed 
in this garb: 

All Polynesians are human; 

All human beings are mammals; 

All Polynesians are mammals. 

There is little warrant for multiplying the illustrations further in 
tins brief survey. Suf5.ce it to say that insightful behavior is behavior 
that has seen the ‘point’ of the situation in which it occurs, that it is 
constantly and crucially aware of the dependence of suitable adapta- 
tions upon the accurate perception of interdependent field forces, that 
it occurs when (or after) an organized pattern, hs^ been constructed by 
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the learner, and that it involves response to, and mastery of, the 
broader pnnciple manifested m a specific concrete problem Both ab- 
straction and generalization are transposable insights (as most in- 
sights are), and concepts could not be formed except on the basis of 
structural similarities (= insights mto common features) among va- 
rious experiences 

An insightful experience normally carries with it a convmcmg 
sense of the correctness of the apprehension, although imfortunately 
this may prove to be quite deceptive In other words, false msights 
must be espected to occur as one class of variations withm the wide 
world of individual and particular organizations, they are plausible 
mental organizations that seem to fit the situation but actually fail 
to do so, even though they may approximate the true solution Pre- 
sumably they arise as a result of the action of ‘hidden’ field forces 
which produce an illusory or delusive effect m thmking akin to that 
which evokes perceptual illusions of the sort shown in the Sander 
parallelogram (Fig 5 above) The ‘atmosphere effect’ m formal prop- 
ositions discovered by Sells and Woodworth is a case m pomt The 
necessity for testmg every persuasive mtellectual construction with the 
deliverances of overt or active behavior is not elimmated by any field 
prmciple — ^indeed, theory and practice, thought and action, are not 
two different worlds, but as necessary to the attainment of adequate 
understanding as the two successive hght exposures are to the creation 
of the phenomenon of apparent movement 

Similarity iteelf as a natural phenomenon is closely related to 
‘msight’ and remams unmtelligible m all systems save field psychology 
Aristotle casually admitted it as one of the factors accountmg for the 
“succession of ideas,” and thus the Achilles’ heel of associatiomsm was 
established at its very birth The British ranpincists of the ciehteemh 
century understandably found it hard to assimilate the similanty 
factor and tried, with doubtful success, to reduce it to contigmty m 
^ace or time, of which it was considered a special case James Mill, 
however, was right — as a consistent associatiomst, he threw it out 
entirely, for it had no place m his tight httle schema. But if supilanty 
is nonetheless a perceptible quahty in the real woiid, a system that 
excludes it must to that degree be ‘unreal ’ His son, John Stuart Mill, 
abler than the fathm:, saw this pomt^ h]^e, the honest thinker he 
was, remtroduced “association by similarity,” t)Sut was i^ade uncom- 
fortable because he had no satisfactory .iheorefacal framework m which 
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to put it.^ Today, in the hands of the field psychologists, ‘'the stone 
that file builders rejected has been made the head of the corner.” 
SimiXarUy is simUaHty of the total 'pattern and need have nothing to 
do -with any of the parts. A dish of cooked cauliflower remmds a small 
boy of cats’ and dogs’ feet — to what can this be attributed save to the 
structural design which, because it is common to both percepts, is the 
dominant impression? Similarity, like msight, cannot be understood 
apart from organized wholes. 

A simple but slightly bewildering demonstration of the complete 
impossibility of explaining the common phenomena of ‘similarity’ — 
without which poetry and the other arts, and most forms of creativity 
and originality either could not occur or would be quite different from 
what they seem to be at present — can be made by the use of the 
odd figures below: 

O) (2) I (3) (4) 

These are all ‘nonsense’ figures, i. e., drawings that have no definite 
conventional meaning and to which no learned response already exists. 
Ask yourself which nonsense name is more suitable to the respective 
members of the 1-2 pair above — ^‘rulam” or “kadek.” This seems like 
•a ridiculous problem to present to any sane person for solution. Yet 
most persons (a statement easily verified by checking with a large 

this respect, the atuation resembles somewhat Thorndike’s staruggles to 
find room for such apparently necessary concepts as “beloii^ingness” and “identi- 
fiability” (both good Gestalt notions) in his connectionist system. Ihis represents 
one of his few lapses intb eclecticism, i. e., theoretical inconsistency. Belongingness 
simply does not belong in an elementaristic psychology I Thorndike’s utter hon- 
esty as an experimenter forced him to recognize the existence of forces whidi 
could be included in his frame of reference only by severely bending it. f!riend, 
foe, and critic of Thomdikianism will do well to remember, that there is a sub- 
stantial difference between his Educational Pavdholo^^ 9 f 1913 and big pro- 
founder F'undamentals of Learning in 1932. The latter dbes , incorporate some 
field notions, probably in an effort to meet the newer (jtes$^ critique of his e-nimM 
researches,* althou^ the earlier orientation is still dondbiaht in most interpre- 
tations.! 
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group of subjects) assign hadek to (1) and ndam to (2), and feel 
strongly that such matching is genuinely appropriate even though their 
reasons for this choice may be vague If chance dictated the selection, 
a 60-50 distribution should occur, actually a group agreement of less 
than 80% is unusual Verify this puzzlmg relation with sketches (3) 
and (4) To which figure do “peeweetee” and “mahloona” belong? The 
overwhelmmg judgment of ‘novices’ (i e , natural observes unprej- 
udiced by nval theories!) is that mahloona is the better label for 
(3) and peeweetee for (4) 

Apparently the organism senses directly the fact that although one 
stimulus pattern is primarily auditory and the other mamly visual, 
they are alike m their structural properties, the suprasensory ‘formal’ 
design discernible m both is the same Kadek can be ‘translated’ by 
the sharp ‘stops’ and angulanty of the accompanymg drawmg, ralam, 
on the contrary, has a soft flowmg quality Peeweetee when spoken 
gives a constricted pomted effect, presumably as a result of the high 
pitch of the component vowel sounds, maJiloona, by contrast, has the 
low, spreadmg, voluminous quahty given by deeper pitches The 
‘symbolism’ consequently feels right to one who lets these stimuli act 
upon him To the objection that this is mere poetry, metaphor, and 
‘wild’ analogy and not hard-headed science, field thinkers retort that 
the perception of similanty between apparently discrete entities is 
precisely what gives to the human creatioi^ their charm and their 
deeper significance, and that natural law itself as we formulate it rests 
upon such commonly overlooked similarities m experience Anyone 
who reflects upon the spontaneous and umversal nammg of the curious 
limestone cavern formations when seen m dim artificial light must 
recogmze the normal and logical character of this experience Were 
teachers and pupils to appreciate this pomt it would accomplish an 
educational revolution of the first magnitude 

VIII Lbabning as DinKRi:KriA.Tiox Mental DBVsaiop- 

MENT A PBOCBSS OP MOVENO PBOM THE V/UJOB TO THE 

FabTICUIiAB ’ 

t * 

Hitiierto we have treated leaxnmg prmcapaily in its synthetic as- 
pects with ‘integration and reoiganizatjon’ as tife leading features. 
These terms describe the core of tiie fteld-the^r^cal approach to 
modifi^ility, hut they are far from ^diausting it Apparently learn- 
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ing is not just a matter of construction or ‘building-up’ — ^it also in- 
volves stages where something like ‘tearing-down’ occurs. These proc- 
esses are not to be construed as literally opposed to each other or as 
representing wholly distinct mental activities ; they occur more or less 
simultaneously in the same concrete situation and should be viewed 
as complementary phases of the more fundamental processes of growth 
and maturation. 

The controlling monistic attitude of organismic psychology impels 
it to model its psychological interpretations after the clues provided 
by the anatomical and physiological feattues of the body. Learning 
after all is not a special ‘spiritual’ matter but as natural a process 
in the living system as breathing and digesting. Mental development 
notoriously parallels physical development, particularly in the first two 
decades, when the human is commonly under school influences. In the 
unborn child one sees certain ‘rules’ or bodily growth that, by the 
imiversal route of ‘similarity,’ provide the insight into the essentials 
of mental growth, which, according to the field postulate, must follow 
the same patterns. The fertilized egg has a minimum of structure, but 
by interaction with a nutrient environment, it becomes progressively 
more heterogeneous. It ‘splits’ repeatedly, produces members and ex- 
tends them in fixed directions, and changes itself internally so that 
almost all resemblance to its microscopic origin is lost. The simplest 
way to schematize this complex succession of events is to portray the 
relationships as follows: 



Fiotmi: 9. — One greatly over-simplified method of representing the development 
of the individual human onanism. A is the original undifferentiated state of the 
fertilized egg; B is the same system in a more mature phase of differentiation; 
the arrows to the left of A may be thought of as standing for ‘l:^editary factors' 
and ‘external conditions/ respectively; ihe arrows to the right of A may be con- 
strued as the three processes of ‘cell-division/ ‘differentiatioh/ and ‘growth’ in the 
narrow smise of additional bulk. Remember that this sterna refers not only to 
‘biology’ — it is also deemed to be literally repr^ientative of genetic p^chology. 
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This picture of growth is important if for no other reason than its 
suggestive and analogical value for many problems m educational 
psychology. The way in which a child’s organism is built up may well 
be the basic pattern or paradigm followed by all forms of later de- 
velopment which he exhibits. Mental (or neural) growth reveals many 
phenomena that strongly resemble in their design those encountered in 
tracing the successive phases by which a fertilized egg becomes an 
embryo, an embryo a foetus, a foetus an infant, and a child an. adult. 
Perceptual growth, or the method by which one becomes intimately 
acquainted with the details of a visual object, reveals a parallel that 
is almost too perfect to be true The reader may test this upon some 
friend by using the stimulus-pattern shown in Fig 10 in the following 
way: 



Figdbb 10 — K. nonsense dramng -wliicli can be used to illusta-ate the growth 
of a percept from the undifferentiated to the differentiated stage. 

Tell your acquaintance that he will be shown an unfamiliar figure 
for a very brief moment and that he should try to copy it exactly as 
seen upon a sheet of paper. He will probably need several exposure 
before he gets it essentially correct. Tell him to make each drawing 
upon a separate sheet and to number the pages consecutively. Each 
sketch must be made independently. The first reproduction will prob- 
ably catch the general outline of Fig. 10 with amusing emirs and 
omisdons of details. Later drawings show that hnore' of the items 
corre^ond exactly to their place m the original- Th^ pi^qgression from 
^ va^e, imclear, and unstable ‘something’ to a nlore ,^arply defined 
and accurately scaled percept is one form of .oognitSve growth.' The fact 
that the term ‘differentiation' fits this. ty|^,pf ^hpation so well is 
probably not acddental, but a ^ymptoai* Icf Underlying ldn^iih» 
tween the, i^iooess by whicb onr. jn|g$Sh,lnamrged an 
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entity and the manner in which we become oriented in the visual 
world. All behavior is full of examples of such correspondence. 

Clearly then, the life cycle of all organisms, including man, reveals 
a progression from a relatively undifferentiated, homogeneous stage to 
a more elaborate and internally differentiated condition. When this 
activity occurs with the perceptual controls of conduct we call it 
learning. Consider our first impression of mi individual’s face. All we 
get initially is a comparatively imdifferentiated picture in which gen- 
eral or Gestalt attributes are dominant, such as an awareness that this 
is a male rather than a female face, a yoimg and not an old counte- 
nance, a handsome rather than a forbidding visage, a friendly glow 
instead of hostile features, etc. These are the ‘vague’ aspects to which 
we react originally. Suppose now we linger with this newcomer and 
continue to ‘study’ his looks. The face inevitably begins to ‘break 
down’ under inspection and the observer gathers more details — thrown 
eyes, large straight nose, clear skin, thin hair, roimded chin, and the 
like. These parts ‘pop out’ of a mass of hitherto imseen relations, even 
though the total effect was well established at the start. 

Compare this familiar and undramatic experience with the way in 
which the embryo is converted into a foetus and the foetus into a child. 
One month after fertilization the 6 mm. creature is not distinctively 
hiunan — ^it is at best merely identified by the ordinary onlooker as the 
yoimg of some animal. But by the end of the second month a miniature 
but recognizable human being has taken form. Why? Because dif- 
ferentiation has advanced in the direction characteristic of our species. 
Growth takes place from tiie larger centers outward: arm bones appear 
before hand bones, leg bones before foot bones, and the backbone before 
the attached ribs. Even ‘closure’ occurs, since the face grows together 
from both sides — hair-lipped persons represent cases where this em- 
bryonic closing has not been pursued to its normal conclusion. 

Now shift your attention tO the behavioral field. Is not our first 
acquaintance with any new stimulus or response (notably where these 
are complex) marked by this relative absence of differentiation? Ask 
many an adolescent what psychology is and he will reply, “Oh, it has 
something to do about the mind and brain.” This crude picture is 
refined in one who has bad an elementary course in this subject, and 
obviously it is highly differentiated (i. e., rich , in parts) in the pi^- 
chologist who is professionally concerned with it. "^^at is technically 
called discrimination learning is this same type of reaction to, dif- 
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ferences The ability to distinguish between a king and a president was 
used by Binet as a measure of intellectual growth A stranger to Man- 
hattaji first discovers that it is much longer than it is wide and that the 
street-pattern is that of a regular checkerboard save for some older 
downtown sections But a native New Yorker has a far moire differen- 
tiated picture of one-way streets and the direction of traffic permitted, 
the location of 'poor’ and 'nch’ districts, where the garment mdustry is 
concentrated, etc The originally plam and uncomphoated contour has 
had many details ‘etched’ into it 

Plainly a large amount of leammg, if not all, eichibits this swmg 
from a crude massive whole with a minimum of mtemal organization 
to another whole that reveals a pronoimced articulation among its 
many parts The fact that wholes remam wholes mdicates that mte- 
gration is preserved while the differeniaation process proceeds abreast, 
the total system does not normally fall apart merely because new 
pieces appear withm it Educationally, one task of teachmg that as- 
sumes greater sigmficance in the light of this discussion is the function 
of enablmg pupils to see differences where formerly they saw only 
likeness or (revertmg to the previous section) to pmrceive likenesses 
where others discern naught but differences 

IX. BbOADEEB PeDAGOGICAIi iMPMCATIOlSrS or THE 

Field System 

Because the reference frame of the educator tends to be the world 
of the school and the classroom, he is easily led to forget that no smgle 
system of p^chology was ever developed with the problems of the 
teacher and pupil as its primary source of inspiration, although it is 
quite true that esponents of some viewpoints have been more eon- 
cemed about them than others The apphcation of (‘onfiguiatioTii'-in 
to educational questions is one of the purest instances of an importa- 
tion from outside the profesdonal circle The techmcal utilization of 
this approach is therefore a problem best solved by competent pioneers 
who have caught theur directives from the most recent philosophy, 
phyaos, biology, Mid psychology, and who have sufilcieni mastery of 
human and social relationB to guide the cour^ bt personal improve- 
ment fin othMB by these nupmatives. Transposabihty, of course, must 
occur before any valuable ^fecte are achieved. , r * 

In so far as, the fi^diheory here outlined can be compressed into a 
single precept it could be phrased, pe fabpi of the followmg guide 
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to wise teaching and learning, viz.: Always consider the whole situ- 
ation before responding. Specifically, this means such things as (1) not 
teaching an3rthing about Afghanistan without simultaneously clarify- 
ing Afghanistan’s position with respect to its Asiatic neighbors; (2) 
stressing the essentials of an act and not its ‘trimmings’; and (3) plac- 
ing every experience, old or new, into its larger setting. The nxnnber of 
precise illustrations and recommendations is all but endless; loss of 
temper, e. g., is to be interpreted as a reaction to an overenergized part 
of a situation in which balance is literally restored by a more even 
response to the whole field. 

These few hints, however, are helpful only to one who appreciates 
the lai^er context from which they are derived. Perhaps the key con- 
ception is best conveyed by this vein of thought: Suppose one were 
asked to state who knew more about a certain field of study — the 
person who was familiar with five facts or the one who knew twenty. 
We may assume the facts themselves to be of equal importance. With- 
out much reflection, most persons are disposed to say that of course it 
is more desirable to be acquainted with twenty facts about a given 
issue than with five — ^indeed, it is four times as goodl However, sup- 
pose one student knew these five facts in all their permutations and 
combinations with each other, and another knew his twenty facts 
merely as <fiscrete experiences. Symbolically, the situation might look 
like this: 


2 



Obviously, more (both of experience and of meaning) may reside in 
the organized pentagon than in the purely linear dot series. Whether 
it actually does, of course, depends upon some empirical check. The 
present discussion follows Koffka in the not unreasonable assumption 
that this will prove to be the case. 

An old Latin proverb declares. Non multa sed multum (Not many, 
but much) . The distinction between sheer frequency or amount of in- 
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formation about a problem and the focal mouping of such knowledge 
IS the difference between ineffective and effective organization of ma- 
terial One's contacts with the raw materials of educational psychology 
— or any other 'segregated' subject matter — should not be such that 
one cannot see the forest on accoxmt of the trees Perspective comes as 
a result of sensitivity to mterrelations No two ttems, no matter how 
far apart they may seem to he, should be learned without asking what 
IS the nature of the relation between them To be sure, not all relations 
are fruitful any more than the ftmdaments between which the relations 
obtain are inherently of great value But the only way to mount to 
higher and higher syntheses is to adopt and maintain a ‘systematic’ 
attitude of seemg events and properties m their togetherness rather 
than as isolated happemngs m a ‘rag-bag’ universe 

Sometimes a very simple but vivid illustration will do more to con- 
vey an idea of the possible ramifications of a theoretical position than 
dozens of supportmg experiments At least this was the case with the 
writer m the family incident now to be reported When the oldest child 
was about 2% years of age she happened to hear some adults use the 
word “thigh ” At the supper table she asked, “Daddy, what is a 
thigh?” Her father answered by pointing to his own thigh and saying, 
“This is my thigh , now find yours ” This she did immediately and 
correctly She was then directed to “go touch Billy’s thigh” (a play- 
mate seated next to her) This was also done promptly and properly, 
incidentally, although she and her father had tapped the right thigh, 
in the case of the neighbor’s boy the left thigh was touched, mdicatmg 
that the leammg had been swiftly generalized and not kept specific 
A thigh has meaning only as part of the bodily structure, it is an ex- 
tended muscular region that hes between the knee and the hip, it is 
meamngless unless referred to the whole of which it is a part. Here, 
too, IS a case of elemental msight when one occurrence seemed to en- 
sure permanent mastery There is nothmg novel about tins meident, it 
smrves m^ely as a convement illustration of the way m which all chil- 
dren acquire words and their toirc'-pondinp concepts when ■they are 
presented in the field to which they mherently belongs 

Ideally, field theory when apphed to education or any other of the 
‘practical’ institutional concerns of mankind is itself just another of 
the m^y eases of transposabihty to which it attaches no more than 
routme significance Actually, the variety, .mkricacy, and subtlety of 
classroom situations make it impossible to i erect an adequate tech- 
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nology for the schoolman by just supplying him with a 'world view/ 
a collection of evidence to support it, and a group of aphorisms and 
exhortations by which to implement it. But it is equally impossible or 
impracticable to deal with every imaginable type of concrete situation 
and to prescribe the wisest course of action in detailed empirical style. 
The educational psychologist is compelled, therefore, to use a blend of 
what may be called systematic or ‘rational construction' and case- 
analyses in training teachers for the better and more economical de- 
velopment of those traits of personality which our culture values. If he 
is self-critical (as every intelligent person presumably should be and 
not just educators and psychologists!), he will recognize that many 
systems, including the one he favors sometimes for no better reason 
than that it is congenial to his temperament, represent different weight- 
ings and emphases in a common body of specialized knowledge. Why 
these weightings should differ as they do is a significant genetic problem 
whose solution must be deferred until the arrival of a mature psy- 
chology of the psychologist. Even the boldest field theorist — and bold- 
ness is a conspicuous attribute of this form of speculative activity — 
appreciates the vast empty stretches which his system leaves un- 
touched; it is as though the full circle of 360“ were forcibly su gg ested 
but not realized by an arc of but 80“. 

None of these qualifying remarks implies that advocates of a field 
theory of learning are ordinarily unsure or hesitant about their recom- 
mendations. The behavioral deductions from certain grand principles 
are usually too clear to permit such diffidence. On the following points, 
a conviction approaching certainty exists: 

1. That learning best motivated by goals established or accepted 
by the learner as a result of his needs; 

2. That impression, correlation, and expression are all required 
before a complete learning act occiurs; 

3. That project learning and systematic course leamipg are not 
irreconcilable antinomies but appropriate to different levels of ma- 
turity in the content involved; 

4. That motivation follows the principle of ftmctional autonomy, 
i. e., any act, once b^un, is carried forward by its own incompleteness 
Md future reference to other emer^g goals without constant re- 
liance upon the original impulse; 

6. That interest depends upon some congruenq^ between the ac- 
tivity or stimulus and the eSdsting p^rscmg^pity organization ojf tiie 
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learner, and that without this condition, instaruction should not be 
attempted if it seeks to be efl&cient; 

6. That the process of gradual organization, the slow transition 
from a worse to a better state of affairs, from a bad to a good gestalt, 
is just as important for the psychology of meaningful learning as is 
the ‘sudden’ flash of insight; 

7. That the conditions of learning should provide opportunity for 
the continuous modiflcation and change of the pattern of response; 

8. That parts and wholes are never absolutes, for every whole is 
a part to some larger whole and every part is a whole to some smaller 
part; 

9. That present learning is less dependent upon previous experience 
and the adequacy of earlier skills and information than upon the 
clarity, field properties, and excellence of organization of the learning 
material itself; 

10. That the organism’s purposes decide for it when it shall con- 
sider anything as learned; 

11. That errors are usually testimony that the task is too severe 
for the learner’s level of maturation and that material should be so 


graded or paced that a minimum of mistakes occur; 

12. That creativity and originality are commoner among children 
and all persons than educators usually believe, and that a field view- 
point toward spontaneous behavior and productivity can heighten 
the plane of performance in these areas; 

13. That orientation, general education, and survey courses har- 
monize best with the nature of early mental development, but that 
specialized courses are justified when growth has proceeded sufficiently 
via differentiation; 

14. That forgetting is an active pjocess, probably involving the Joss 

of an item’s place in some memory framework; ' r i * 

15. That the more systematized our ^q>^denGes are, likely 

we are to forget any of them; s 1 1 j , 


16. That transfer is real and positive and has iatre those 

imik))^ fcy the natote of ‘ihe world m cbnigur- 

atkms. are founds i. some patterns ocrkir ' f atfd others 

’ LI2 't ' * . , ■ ■ !.•. L * jft'f 5: .M ' •.■•■I i 


lar watdi^si^l'' ^ ' ' ' ’ ' ■ 


^guo s |Curpe^- 
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18. That pupil choice rests upon the fact that each human body 
is an independent energy system with its own special requirements 
and that such preference should dictate educational policy save where 
the organism itself or other organisms would clearly be damaged 
thereby ; 

19. That values and facts are both realities in human experience 
and intertwine in every situation we face; 

20. That Matthew Arnold’s eulogy of Sophocles as one who “saw 
life steadily and saw it whole” remains a valid picture of the end 
toward which personality growth should constantly be directed. 

There are many other ‘maxims’ that might be added. But perhaps 
the reader is now in an organic state that will permit his extension of 
this list to a full hundred I 

Selected Bebliographt on Field, Organismic, Gestalt, 
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CoMMiNS, W. D. Principles of Educational Psychology. New York: Bonald 
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W heeler , Ratmond. The Science of Psychology. New York: Crowell Co., 1940 
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Stimulalhig. 



HARTMANN 209 

Principal Sources 
Periodicals 

Psychologische Forschung, a jotirnal edited by the leaders of the Gestalt or Berlin 
school of configurationism since 1921. Issued irregularly and in diminished 
size in recent years. 

Philosophy of Science, a newer American journal rich in discussions of theory, 
method, and logic. Its temper is essentially neopositivistic. 
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KdnnEiB, Wolfgang. Gestalt Psychology, New York: Liveright Publirfnng Corp-, 
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, The Mentality of Apes, New York: Haroourt, Brace & i&q., 1927. Pp. 
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— The PlaM of YdLue in a World of Uiveright 

mg Cqpi).# 19^. Pp, ix + 4!^ 
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. Dynamics in Psychology, New York: Liveright Publishing Corp., 1940. 
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Kopfka, Kurt. Principles of Gestalt Psychology. New York: Harcourt, Brace 
& Co., 1936. Pp. xi + 720. 
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. Principles of Topological Psychology. New York: McGraw-Hill Book 

Co., 1936. Pp. XV + 231. 
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astern. 

, The Conceptual Representation and the Measurement of Psychological 
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A clarification of the problem of symbolism in field theory. 

OoDBN, B. and Freeman, F. Psychology and Education. New York: Harcourt, 
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Lashlet, Kabl S. Brain Mechanisms and Intelligence. Chicago: University of 
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ChuiR, C* M. Physiological Foundations of Behavior. Now York: Henry Holt 
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Herrick, C. J- Neurological Foundations of Animal Behavior. New York: 
Henry Holt Co., 1924. Pp, xii + 334. , ; 
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HARTMANN 


211 

WooDQER, J, H. Biological Principles. New York: Harcourt, Brace & Co., 1929. 
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1932. Pp. xvii + 431, 

An application to clinical pathology. 

Tbavis, L. Speech Pathology. New York: D. Appleton-Century Co,, 1931. Pp. 
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Stbbn, W. Person und Sache. (3 vols.) Leipzig: Barth, 1906. Pp. sdv + 434. 

An impressive exposition of a tiatural philosophy. If an experience is a 
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Howslus, Thomas H. Hunger for Wholiness. Denver, Colorado: World Press, 
1940. Pp, ix + 307. 
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Social Theory 

Bbnsdict, Ruth. Patterns of Culture. New York: Houghton Mifflin Co., 1934. 
Pp. xiii + 291. 
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Cambridge, Massachusetts: Cambridge University Press, 1932. Pp. 
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New York: D. Appleton & Co., 1933. Pp. xii H- 154. 
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viii + 355, 
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Other Psychological Systems Affected by the Gestalt Approach 

Thobkdike, E L Fundamentals of Learning New York Teachers College, 
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Co, 1932 Pp XIV -I- 463 
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^Redintegration’ is the alternative watchword 
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I. FmtiP Theory 

I have been asked to begin this short discussion of a field-theoretical 
approach to the various problems of learning with a general statement 
about field theory and psychology. The following characteristics of this 
theory seem to me particularly important: the use of a constructive 
rather than a classificatory method ; an interest in the dynamic aspects 
of events ; a psychological rather than a physical approach ; an analysis 
which starts with the situation as a whole; a distinction between syste- 
matic and historical problems; a mathematical representation of the 
field. To each of these points, I should like to make a few more or less 
apodictic remarks, referring the readers to more detailed discussion 
elsewhere. 

1. Constructive Method 

As any science, psychology is in a dilemma when it tries to develop 
'general’ concepts and laws. If one 'abstracts from individual differ- 
ences,’ there is no logical way back from these generalities to the indi- 
vidual case. Such a generalization leads from individual children to 
children of a certain age or certain economic level and from there to 
children of all ages and all economic levels; it leads from a psycho- 
pathic individual to similar pathological types and from there to the 
general category 'abnormal person.’ However, there is no logical way 
back from the concept ^child’ or 'abnormal person’ to the individual 
case (38) . What is the vahie of general Concepts if they do not permit 
predictions for the individual case? Certmnly; -a procedure is of 
little avml for the teacher or the psyehother^istl ^ 

This problem has been acute in In the time of 

Greeks, geoniet^ shifted from a ^ (which 
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geometric figures according to ‘similarities’) to a ‘constructive’ or .‘ge- 
netic’ method (which groups figures according to the way they can be 
produced or derived from each other) . Ever since, the ‘genetic defini- 
tion’ has dominated mathematics. In physics, a similar development 
occurred at the time of Galileo (48). Biology tried to take a major step 
in this direction when the system of Linnee was superseded by that of 
Darwin. 

The essence of the constructive method is Ibe representation of an 
individual case with the help of a few ‘elements’ of construction. In 
psychology, one can use psychological ‘position,’ psychological ‘forces,’ 
and similar concepts as elements. The general laws of psychology are 
statements of the empirical relations between these constructive ele- 
ments or certain properties of them. It is possible to construct an in- 
finite number of constellations in line with those laws; each of, those 
constellations corresponds to an individual case at a given time. In this 
way, the gap between generalities and specificities, between laws and 
individual differences, can be bridged. 

2. Dynamic Approach 

Psychoanalysis has probably been the outstanding example of a 
psychological approach which attempts to reach the depths rather than 
the superficial layers of behavior. In this respect, it has followed the 
novelists of all periods. Psychoanalysis has not always kept in line 
with the requirements of scientific method when making its interpreta- 
tions of behavior. What is needed are scientific constructs and methods 
which deal with the underlying forces of behavior but do so in a 
methodologically soimd manner. (The term ‘dynamic’ here refers to 
the concept ‘dynanods’ = force, to an interpretation of changes as the 
result of psychological forces.) 

The points mentioned vmder tide above headings are at least to some 
degree recognized by other theories. The next two points, however, 
are more specific to field theory. 

3. Psychological Approach 

Field theory, as any scientific approach to psychojlc^, is ‘behavior- 
istic,’ if this means the tendency to provide ‘operational definitions’ 
(testable symptoms) for the concepts, used (52) . Many psycholo^ste, 
particularly those who followed the theory of conditioned reflex, have 
confused this requirement for operation^ definitions with a, 
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for eliminating psychological descriptions They insisted on defining 
‘stimuli’ superficially in terms of physics One of the basic character- 
istics of field theory in psychology, as I see it, is the demand that the 
field which influences an individual should be described not m ‘objec- 
tive physicalislac’ terms, but in the way m which it exists for that person 
at that time (cf the concept “behavioural environment” of Koffka, 32) 
A teacher will never succeed in givmg proper guidance to a child if he 
doesn’t learn to understand the psychological world in which that indi- 
vidual child bves To describe a situation ‘objectively’ m psychology 
actually means to describe the situation as a totahty of those facts and 
of only those facts which make up ttie field of that mdividual To sub- 
stitute for that world of the mdividual the world of the teacher, of the 
physicist, or of anybody else is to be, not objective, but wrong 

One of the basic tasks of psychology is to find scientific constructs 
which permit adequate representation of psychological constellations 
m such a way that the behavior of the individual can be derived This 
does not weaken the demand for operational definitions of the terms 
used m psychology, but it emphasizes the right and necessity of usmg 
psychological concepts in psychology 

The properties of the ‘life space’ of the mdividual depend partly 
upon the state of that mdividual as a product of his history, partly 
upon the nonpsychologio — physical and social — surroundings The 
latter have a relation to the hfe space similar to that which ‘boundary 
conditions’ have to a dynamic system Gestalt theory has much em- 
phasized (perhaps overemphasized m the begmnmg) certam similarities 
between the perceived structure and the objective structure of the 
stimuh This does not mean, however, that it is permissible to treat 
stimuli as if they were imier parts of the hfe space (rather than bound- 
ary conditions) , a common mist^e of physicalistic behaviorism 

4 Analysis Begmnmg with the Situation as a Whole 

It has been said frequently that field theory and Gestalt theory are 
against analysis Nothmg could be more erroneous In fact,; fidld theory 
cntacizes many physicab^e theories for their lack, of a thorough psy- 
chological analysis (see eocample later) , a great nmnber of situations 
have been dealt with much more analytically by the field-theoretic^ 
approach than by miy other approach [A sterv^ of the literature usmg 
topological ( oiu'ojils can be found in IjeRfm, )(42, pp 9-42) ] , 

What IB important in field theory is the iyay the analysis imoededs. 
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Instead of picking out one or another isolated element within a situa- 
tion, the importance of which cannot be judged without consideration 
of the situation as a whole, field theoiy finds it advantageous, as a rule, 
to start with a characterization of the situation as a whole. After this 
first approximation, the various aspects and parts of the situation 
undergo a more and more specific and detailed analysis. It is obvious 
that such a method is the best safeguard against being misled by one 
or another element of the situation. 

Of course, such a method presupposes that there exists something 
like properties of the field as a whole (30) , and that even macroscopic 
situations, covering hours or years, can be seen imder certain circum- 
stances as a unit (3). Some of these general properties — for instance, 
the amoimt of ‘space of free movement’ or the ‘atmosphere of friendli- 
ness’ — are characterized by terms which might soxmd very unscientific 
to the ear of a person accustomed to think in terms of physics. How- 
ever, if that person will consider for a moment the fundamental impor- 
tance which the field of gravity, the electrical field, or the amoimt of 
pressure has for physical events, he will find it less surprising to dis- 
cover a similar importance in the problems of atmosphere in psychology. 
In fact, it is possible to determine and to measure psychological atmos- 
pheres quite accurately (43). Every child is sensitive, even to small 
changes in social atinosphere, e.g., in the degree of friendliness or se- 
curity. The teacher knows that success in teaching French, or any sub- 
ject, depends largely on the atmosphere he is able to create. That these 
problems have not been properly dealt with in psychology until now is 
due neither to their unimportance nor to any specific difiSculty in the 
empirical determination of atmosphere, but mainly to certain philo- 
sophical prejudices in the direction of physicalistic behaviorism. 

5. Behavior as a Function of the Field at the Time It Occurs 

It has been accepted by most psychologists that the teleological 
derivation of behavior from the future is not permissible. Field theory 
insists that the derivation of behavior from the past is not less meta- 
physical, because past events do not exist now and therefore cannot 
have effect now. The effect of the past on behavior can be only an 
indirect one; the past psychological field is one of the ‘origins’ of the 
present field and this in turn affects behavior. To lipk behavior with a 
past field therefore presupposes that one kpows sufficiently how the past 
event has changed the field at that time, and whether or not, in* the 
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meantime other events have modified the field again Field theory is 
interested m historical or developmental problems, but it demands a 
much sharper analytical treatment of these problems than is customary, 
particularly in the theory of associationism (40, p 165, footnote) 

6 Mathematical Representations of Psychological Situations 

To permit scientific derivations, psychology must use a language 
which is logically strict and at the same time in line with constructive 
methods As late as 1900, much argument was going on as to whether 
the use of numbers should be permitted in such a ‘qualitative’ science 
as psychology Many philosophers argued against such use on the 
groxmds that numbers are characteristics of the physical sciences To- 
day, the use of numbers m psychological statistics is well accepted 
However, there is some opposition to the use of geometry in representing 
psychological situations on the same ground Actually, geometry is a 
branch of mathematics and as such is ehgible as a tool in any science 
Certam types of geometry, like topology, are most useful in represent- 
ing the structure of psychological mtuations (39, 40) Topological and 
vectonal concepts combme power of analysis, conceptual precision, use- 
fulness for derivation and fitness for the total range of psychological 
problems m a way which, in my opmion, makes them superior to any 
other known conceptual tool in psychology 

At the moment, field theory is accepted probably by only a minority 
of psychologists However, there are mcreasmg signs that practically 
all branches of psychology — such as perception psychology, psychology 
of motivation, social psychology, child psychology, animal psychology, 
and abnormal psychology — ^are moving in the direction of field theory 
much faster than one would have expected ten years ago 

II Lbabnino a Teem with Many Meanings 
AND A Disturbing Histoby 

The term learning is a popular one which refMS m a more or less 
vague way to some kind of betterment Around 1910, students of psy- 
chology were taught to explain any change in behavior either by learn- 
ing (which meant improvement in speed or quality), or by fatigue 
(which meant decrease m speed or quality), or by a combmation of 
the two Actually, the term learning refers to a multitude of different 
phenomena The statemmt, “Democracy', oh© has to learn, autocracy 
IS imposed iqion the person,” refers tq one type of learning If one 
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that the “spastic child has to leam to relax,” one is speaking of a dif- 
ferent ts^e of learning. Both types probably have very little to do 
with ‘learning French vocabulary,’ and this type again has little to do 
with ‘learning to like spinach.’ 

Have we any right to classify the learning to high-jump, to get 
along without alcohol, and to be friendly with other people under the 
same term, and to expect identical laws to hold for any of these 
processes? 

The theory of association and its successor, the conditioned reflex 
theory, speaks of association in regard to any type of psychological 
process^ and assumes the laws of association independent of psycho- 
logical content This practice has strengthened the tendency toward a 
broad usage of the term learning. Some psychologists identify leammg 
with any change (34). Sometime, we hope, psychological theory will 
be so advanced that, as in modem physics, a few very general formulae 
will permit the derivation of most psychological phenomena However, 
a science cannot reach this state without first having developed more 
specific laws, each representing the nature of certain types of processes. 

Today, attempting to find the laws of learning in that broad sense 
seems comparable to an attempt by the chemist to develop one chem- 
ical formula for all the material contained in a building instead of 
grouping these different materials according to their chemical nature 
and finding the properties for each t 3 T)e of material separately. Sim- 
ilarly, the term learning, in the broad sense of ‘doing something better 
than before,’ is a ‘practical’ term referring to a variety of processes 
which the psychologist will have to group and treat according to their 
psychological nature. 

Within what is called learning, we have to distingmsh at least the 
following types of changes: (1) learning as a change in cognitive struc- 
ture (knowledge), (2) learning as a change in motivation (learning to 
like or to dislike) , (3) leammg as a change in group belongin^ess or 
ideology (this is an important aspect of growing into a culture) , (4) 
learning in the meaning of voluntary control of the body musculature 
(this is one important aspect of acquiring skills, such as speech and 
self-control) - 

The history of psychology has done much to confuse rather than to 
clarify this situation. The classical theory of a^odation, as stated by 
such an excellent experimentalist as G. E Mueller (45), is based on 
the following theorem. If two experiences fqr, actions) a and b occur 
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frequently together or m direct contiguity, an association between them 
IS established This association is operationally defined as the prob- 
ability of producing 6 if a occurs alone The strength of this association 
is a function of the number of repetitions Origmally, associationism 
was concerned with the connection between ‘ideas’, m other words, 
with knowledge or intellectual processes However, associationism 
reached out farther amd farther until it prided iteelf on explainmg with 
one law not only the process of rote learning but any kind of intellectual 
process, behavior habits, values, and particularly directed actions 
In other words, association was supposed to explain both motivation 
and cognition 

The explanation, followmg closely Darwimstic ideas of directed 
actions as the result of factors which do not contain the concept of 
directedness, was considered a particularly important achievement be- 
cause at that time the controversy between the teleological and causal 
explanations of behavior was acute The outstanding characteristic of 
a scientific causal explanation was incorrectly seen as requirmg the 
avoidance of the concept of direction This view was held in spite of 
the fact that one of the basic concepts in physics, the concept of physical 
force, refers to a directed entity (a vector, in terms of mathematics) 
The development of associationism can well be viewed as a struggle 
with this very problem Ach’s theory (1) of “determimng tendency” 
(1910) and Thorndike’s “law of effect” were attempts to recogmze the 
particular role which goals, needs, or other ‘directed’ factors play m 
behavior without givmg up the basic position of associatiomsm Both 
have smgled out one special type of e:^erience (reachmg the goal, 
getting what is called a ‘reward,’ or settmg up an mtention) as partic- 
ularly important for the formation of associations Ever smce, leadmg 
representatives of the theory of associatiomsm and conditioned reflex 
have given goals an moreasmgly dommant role m fheir derivations 

It IS probably fair to say today that, in regard to questions of 
motivation, the ongmal position of associatiomsm is all but abandoned 
One IS tempted to say that a theory of needs vray similar to that ac- 
cepted m field theory has been taken over, although a somewhat pe- 
cuhar type of termmojogy makes this fact apparent Instead of 
speaking, for instance, of ‘consumpticai,’ oondi^dned reflex theory 
speaks of ‘goal response ’ This goal re^onse i^ noih defined, as one 
mi^it eiqiect, as any reaction to a goal stimulus, rather, the other tfay 
around,, all behavior which reduces need'tinsion, and only such be- 
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havior, is called goal response (8, p. 6) . In two other respects also, a 
change in the direction toward field theory is apparent. 

a) The theory of conditioned reflex had tried to be behavioristic in 
the sense of physicalism and had shied away from all psychological 
terms as being unscientific. After heated discussion, the concept ‘goal’ 
(53) was finally accepted in spite of its psychological character. To- 
day, even terms like ‘expectation’ are admitted to the vocabulary of 
the conditioned-reflex psychologists (19,23). In other words, a trend 
toward psychological concepts is visible, and it seems that classical 
physicalistic behavorism is slowly being reduced to an approach which 
demands the correct technical requirements of operational definition. 

b) All approaches to psychology are apparently becoming more and 
more aware that the theory has to include the particular pattern of 
factors existing at a given time. Such a leading conditioned reflex 
theorist as Hull (22) recognizes this point. On the whole, however, this 
recognition has led toward a complication rather than a clarification 
of the theory of the conditioned reflex. 

In general, one might say that the history of associationism and its 
attempt to cover all types of psychological processes by one law has 
been much influenced by philosophical considerations (any such at- 
tempt is necessarily metaphysical in character) . It was a correct fight 
against the teleological attempt to derive present behavior from the 
future. The desire to replace such an explanation by causal explana- 
tions led to the tendency to derive behavior from the past. This em- 
phasis on the past has contributed much to the overemphasis on the 
problem of learning. It has also made psychologists suspicious of all 
directed entities. The furdier development has clarified the difference 
between teleology and the use of directed factors. This has prepared 
the way for an understanding that causal explanations actually mean 
a derivation of behavior from the present field — a principle that is basic 
to field theory. It means, also, a more adequate understanding of the 
proper place of the problem of learning in psychology. 

Looking back over the history of the experimental studies of the 
psychology of learning, the distinction of two main lines of develop- 
ment may help to clarify the still very unclear picture. One line deals 
with learning as related to motivation; the other, with learning as 
related to cognition. 

a) The term habit can be used as a prototype of a concept in 
which the classical law of association is linked with action rather than 
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cognition and is interpreted as a psychological force of a character 
similar to motivational forces In my view, the most sincere attempt 
to follow up the implications of this aspect of associatiomsm has been 
made by Ach (1) He argued correctly that if repetition creates habits, 
it should be possible to measure the strength of the will by measurmg 
the number of repetitions necessary to overthrow the effect of an mten- 
tion to act m a different direction His positive results have not been 
able, however, to stand up It has been shown (36, 37, 49) that even an 
eictreme number of repetitions does not form a measurable obstacle to 
carrying through a differently directed mtention To understand the 
various phenomena, it is necessary to distingmsh ‘executive habits,’ 
which do not have the character of motivational forces, from ‘need 
habits,’ which imply the existence of a need (or quasi-need) or its fixa- 
tion on certain valences In other words, it is necessary to dis ting ui sh 
the motivational from the cognitive problems, and to study the laws 
of each of them m detail Then the special role of each type of factor 
has to be detenmned for the different constellations 

Unfortunately, the fact that many learning experiments have been 
done with animals has made a clear separation of motivational and 
cogmtive problems very difficult (2, 34, 53) Adams, Tolman, and 
others have stressed this pomt strongly The work on latent leanung 
(7, 63) has been one of the important results of this better conceptual 
analysis However, even today, it is probably more difficult to dis- 
tmguish these aspects properly m experiments with amiuftls than m 
those with humans 

6) The second line of development deals with the specific laws 
which govern leanung m the sense of change in cognitive structure It 
becomes more and more apparent that even m this, its origmal realm, 
associatiomsm is much too primitive a theory The problems of m- 
sight, of acquirmg knowledge, and of other lands of change m cogni- 
tive structure, seem to be closely related to those laws which govern 
perception (27, 30, 32) and determine the structure of the perceived 
field Doubtlessly, great progress has been made in the study of these 
problems In view of Professor Hartmann’s ticeatment of perception m 
this Yearbook, I shall not discuss the relation between perception and 
leanung, which is one of the crucial problems of learning 

The lack of clanty m the discussions of learning m relation to moti- 
vation and cogmtion seems to be connected mamly with the term 
memory It ^lay mean the mdividual’Sj vlew^s of his own past llie 
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problems of memory in this regard are part of the problems of time 
perspective. On the other hand, speaking about memory processes, one 
may refer to the structural similarities and differences between life 
spaces of an individual existing at diJBferent times. The problems of 
plasticity of the psychological field and of the forces which create 
changes are of prime importance for this question. The relation between 
memory and learning is highly complex. Following the experiences of 
the past is one way of learning from experience. However, frequently 
one has to learn not to follow the same procedure one used previously ; 
one must learn to be guided instead by something like a theoretical 
analysis of the present situation. One of the reasons for slow progress 
in social life is that, in the field of politics, people are more apt to go 
by the way of tradition than to follow the second procedure. 

Space does not permit here any attempt to survey systematically 
the facts of learning, much of which the reader will find in the text- 
books. I shall merely try to point out the various types of problems 
by way of very simple examples, without attempting a mathematical 
treatment. I shall emphasize those factors which the teacher is less 
likely to think about in considering the problem of learning, but which 
nevertheless should be included in a field-theoretical approach. 

III. Lbabning as Change in KNOwnEDGB 
(Costive Structure) 

1. Differentiation of Unstructured Areas 

An individual moves to a new town. Slowly he learns to find his 
way around geographically and socially. What are the psychological 
changes called learning in this case? The individual arrives at the depot 
as a stranger. He may have secured an apartment in advance. He 
knows his house nmnber, but standing at the station and failing to 
have a map of the town, he does not know how to get there. The situa- 
tion corresponds to Figure 1. There is an area corresponding to the 
station (ST) where the person (P) is located. There exists another area 
in his life space corresponding to the apartment (A). Between these 
two arfeas lies a region which has psychologically the character of being 
unstructured (U), that is, the stranger does not know how to go from 
the station to his apartment, how far it is, and how the area around 
his apartment looks. 

This uncleamess is of decisive importance for hi^s behavior. He dries 
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not know which streets around the station lead to, and which lead away 
from, the apartment In other words, it is not defined what ‘direction’ 
from the station to the apartment means 



The stranger inquires and learns that street car D will bring hn-n 
directly to his apartment As the result of his first trip from the sta- 
tion to his home, some structuralization takes place. ‘Direction from 
the station to the apartment’ has become defined as namg the street 
car D , the newcomer has acquired an impression of the distance be- 
tween these points m the city The street car made a number of turns 
As a result, the newcomer is not very clear about the geographical posi- 
tion of both points Still, he knows the direction m the sense of the 
‘path which can be taken’ (Figure 2) 



It may be that he has to start to work the very n^t morning In 
this ease, he mi^t learn in a simalar way the ‘functtdnaF relations be- 
twerai his home and the plaK>e of his work But there wiH stall be great 
areas of the 'city which are imsfaructured ProlbHy, at first aa area 
geograpiiicallyt close to hie hcmie will become better known to him,' and 
slowly the degree of cognitive structorahzation will increase so that 
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finally he will know not only one path from his home to his work (W) 
or to the station, but several (Figure 3). He will know what is the 
direct route and finally he will be able to determine quite well the 
direction from any one place to any other in the city. He will know 
what the shortest route is for walking or for using an automobile or 
the subway. 



A similar process of differentiating previously undifferentiated areas 
will occur in regard to the social life of the city. In the beginning, it 
will be unclear in what direction socially the stranger moves in ap- 
proachiug a particular person. But more and more he will know who 
is who, how the social life of the city is structured, what are the direct 
and indirect ways, which social paths are easy and which are difficult 
to use. It is probably not necessary to elaborate the similar process 
of differentiation which occiurs for the student who studies Greek his- 
tory. Again, a previously vague and imstructured area becomes cogni- 
tively structured and specific. 

Another example of this type of learning is the cognitive change of 
a p^chological world as a whole during development. From all that 
we know, the newborn cannot distinguish between himself and his en- 
vironment; slowly certain areas, for instance, those connected with 
eating, take on a specific character, become more and more differen- 
tiated; the parts of his own body become differentiated from each other 
and from the rest of the world; social relations develop and become 
differentiated; needs, emotions, language go through a similar process 
of differentiation (3, 6, 31, 56) . 

The concept of differentiation is a basic biological concept related 
to such fundamental and familiar biological processes as the subdivi- 
sion of the egg into smaller units of more specific character. A shift 
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from the theory of association or conditioned reflex to a theory of dif- 
ferentiation (or similar changes m structure) means a change from a 
physical analogy (namely that of links m a chain) to a more biological 
approach In addition, it seems to be easier to represent differentiation 
and other changes in structure m a mathematically precise way (3) 
than by the concepts used in the older theories Associations, so far as 
they refer to changes in knowledge, may well be remterpreted as rela- 
tively simple cases of change m structure 

2 Restructunzation, Psychological Directions, Meanmg 

Not all changes of cogmtive structure which we call learmng have 
the character of differentiation m the sense of a subdividing of regions 
mto smaller units Sometimes a change in cogmtive structure occurs 
without mcrease or decrease in the degree of differentiation Classical 
examples are the detour problems (29) What is the difference between 
the psychological situation of the one-year-old child who cannot find 
the way to his goal when he stands within a U-shaped barrier (Fig- 
ure 4a) and the four-year-old child who has no difficulty whatever? 



To state this question m a different form What psychological change 
occurs at the moment when the child has ‘insight’ into the solution for 
the first imae? 

The difference can partly be described as foliows (38) * Before the 
solution, the direction (Aa, o) from the r^cm A where the child (P) 
is located toward the goal G is the same, as, the direction (djL, b) to the 
barrier B (d^ b ~ dA, e) Moving m the Rectum C would at that time 
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mean for the child going in the direction (dA, -a) ‘away from the goal’ 
(dA, o = dA, -g) . The force fA, o acting on the child in the direction 
toward this goal leads, in this constellation, to a tendency to locomote 
in the direction dA. b. As the restraining forces of the barrier B are too 
great, the child is unable to reach his goal. 

After the insight (or when the child is old enough) , the cognitive 
structure of the situation is changed (Figure 4b) . The areas A and G, 



which previously had the character of separated areas, are now con- 
nected as part of the area A, C, D, G. A locomotion from A to C may 
be seen as IJae first part of the path Wa, o, d, q. Correspondingly, the 
direction toward C (dA,G) is now equal to the direction toward the 
goal G (dA, q) rather than away from G (dA, c = dA, q; dA, c = ^a, -o) . 
The force fA, a leads now to locomotion from A to C, in line with this 
changed meaning of the direction. 

This example illustrates how a psychological direction depends 
on the cognitive structure of a given situation. Behavior results from 
forces which have direction. Therefore, all behavior depends to a 
large degree on the cognitive structure of the life space. In an un- 
structured, or new situation, the person feels insecure because the psy- 
chological directions are not defined; in other words, the person does 
not know what action will lead to what result. 

Learning, as a change in cognitive structure, has to deal with ptacr 
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tically every field of behavior Whenever we speak of a change in 
meaning, a change of such cognitive structure has occurred New con- 
nections or separations, differentiations or dedifferentations of psycho- 
logical areas have taken place The 'meaning’ of an event in psychology 
may be said to be known if its psychological position and its psycho- 
logical direction are determined In Mark Twain’s L^/e on the Mxssis- 
svppi, the passengers on the boat enjoy the 'scenery,’ but for the pilot 
the V-shape of the two hills, which a passenger admires, means a signal 
to turn sharply, and the beautiful waves in the middle of the river 
mean dangerous rocks The psychological connection of these ‘stimuli’ 
with actions has changed, and therefore the meamng has changed 

One word about the problem of learning and repetition One should 
be careful to distmguish the effect of repetition on motivation (see 
below) and on change m cognitive structure It is correct that a change 
in cogmtive structure may occur on the occasion of repeated experience 
However, it is important to realize that it is not the repetition itself 
but the change in cogmtive structure which is essential for learning 
If the newcomer has a map of the city, the number of trips from the 
mdividual’s home to his place of work which is necessary for the 
creation of an adequate cogmtive structure may be reduced to a few 
cases According to Krechevsky (33) and others, even animals learn 
a maze by a senes of changes m cognitive structure, called ‘hypotheses ’ 
The above analysis makes it understandable why gaimng sufficient 
psychological distance from the problem and gettmg an over-all view of 
a broader area (29) are usually more helpful for creating that change 
of cogmtive structure which corresponds to the solution of a task than 
repeatmg over and over agam the same attempts Recent eiqpenments 
show that even m rote learmng the number of repetitions is of secondary 
importance (19) Mere repetition, if carried on frequently enough, has 
a defimtely opposite effect on learning It leads to disorganization and 
dedifferentiation which are typical symptoms of what has' been called 
psychological satiation (see below) As the result of the satiation, the 
meaningful will become meaningless and what has been known may be 
unlearned ’ ' ^ 

’ ? 

3 . Tune Per^ctiye, Psychological Reality and Irreahty 

TTie behavior of an* individual does not depend ' entirely on his 
preset^ aitaation. His mood is de^ly siffiedted by Ms hop^ and wishes 
(3) and 1^ te views of his own past, ^e mocalevand happiness of aad 
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individual seem to depend more on what he expects of the future than 
on the pleasantness or unpleasantness of the present situation. The 
study of prisoners (10), for instance, indicated that the amoimt of 
suffering in prison depends much more on their expectation of fair or 
unfair treatment in regard to their release in five years and their opinion 
of the fairness of their trial five years ago than on the xmpleasantness 
of the prison activity. 

The totality of the individuars views of his psycholo^cal future 
and his psychological past existing at a ^ven time can be called ‘time 
perspective’ (15). In addition, one has to distinguish the dimension of 
reality-irreality within the psychological life space. The reality level 
of the psychological past, present, and future corresponds to the situ- 
ation as they actually existed, exist, and will exist according to the 
individual’s belief. Aside from his ‘e]q)ectations’ for the future, the 
individual has certain wishes or daydreams. The degree of discrep- 
ancy between the reality level and this irreality level for the future 
is decisive for what is popularly called ‘hope.’ It is basic for the se- 
curity of an individual, for the process of planning, and for his pro- 
ductivity (3) . Certain types of discrepancies between wish level and 
reality level in regard to the psychological past are the basis for the 
feeling of guilt. 

During development, an enlai^ement of the time perspective takes 
place. The small child lives in the present; his rime perspective includes 
only the immediate past and the immediate future. This smallness of 
time perspective is characteristic of what is usually called ‘primitive 
behavior.’ The time dimension of the life space of the child grows 
wirii increasing age; more and more distant future and past events 
affect present behavior. 

Normal development brings with it, in addition, an increased dif- 
ferentiation in the reality-irreality dimensions of the life space. The 
young child does not very clearly distinguish wishes from facts, hopes 
from esqiectations (47). The older person is said to be better able to 
distinguish between daydream wishes and reality, although wishful 
thinking is certainly very common in adults, too. 

Teachers and educators have been aware of the importance of time 
perspective as one of the fundamental aspects of development. ‘Broad- 
ening the pupil’s view’ has always been considered one of the main 
piirposes of education. Such an increase in time perspective can be 
viewed as one type of change in cognitive structure. There seem to be 



LEWIN 


231 


no experimental data available on ways m which such a change can 
be achieved other than through normal development This also holds 
for the differentiation of the life space m regard to its reality-irreality 
dimension, although educators have always stressed the importance 
of education for reahty as a major task 

Some experimental studies mdicate several conditions under which 
time perspective is narrowed and the difference between reahty and 
irreality is blurred An outstandmg example is the 'pnmitivation’ 
under emotional stress It has been shown (3) that, in an msecure 
or frustrated situation, the productivity of a five-and-one-half-year- 
old child may regress to the level of a three-and-one-half-year old 
This regression is partly caused by the decreased time perspective imder 
those circumstances Orphan children livmg under great social re- 
strictions and meager opportunities show a much slower mcrease in 
mental age (and, as a result, a decrease m IQ), than children hvmg 
under better conditions (51) 

IV Leabning as Change in Valences and Values 

In discussmg the multitude of meanmgs attached to the term 
learning, we mentioned the followmg example Autocracy is imposed 
upon the mdividual, democracy, he has to learn It may be clarifymg 
to discuss the meanmg of the term learning in this sentence m more 
detail 

Leammg democracy means, firstly, that the person has to do some- 
thmg himself mstead of bemg passively moved by forces imposed on 
him Secondly, leammg democracy means to estabhsh certain likes 
and dislikes, that is, certain valences, values, and ideologies Thirdly, 
leammg democracy means to get acquamted with certam techniques, 
for mstance, those of group decision 

The last pomt does not need to be elaborated here because the 
problem of leammg of techmques (m case one wants to have democ- 
racy) IS practically identical with the problem of a( quirmg knowledge 
(i e , change m cognitive structure, which we have already discussed) 
m combmation with the problem of execution The other two pomts 
will now be discussed , 

1 Leammg and Forces Imposed on the Person 

Progressive education is aoci^tomed to speak of the 'child-dnv^ 
activities’ as exposed to those actryitifs wtneh the child is compelled 
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2. Changes in Valences and Values 

a. Chcaiges in Needs and Meaning . — ^Anyone who wishes to in- 
fluence likes and dislikes has to be aware of the changes of valences 
which take place with the changes of needs in the process of satiation 
or during development. The individual may be attracted by an activity 
like drawing or dancing or going to the movies. If he follows this de- 
sire long enough, a change in attractiveness results. As in physical 
consumption, the psychological ‘consumption’ of the activity satiates 
the underlying need. Experiments have shown that repetitions beyond 
the satiation point lead to variation, inattentiveness, mistakes, fatigue, 
and finally to a complete disorganization; in other words, to an ‘un- 
learning’ in the sense of inability to carry out an activity previously 
mastered (26). 

Frequently, ‘learning’ to like or dislike certain activities is the 
result of the long-range change of needs which takes place during de- 
velopment and seems particularly marked during the so-called crises, 
such as adolescence. Oversatiation, too, may lead to a permanent dis- 
like for an activity. 

It has been one of the fallacies of classical behaviorism to describe 
the character of an activity by its physical aspects only and to neglect 
the great effect of the psychological setting. The experiments on satia- 
tion (26) clearly indicate that moving the arm in an identical way by 
making certain lin^ may have very different psychological and physio- 
logical effecto, according to the meaning of this activity. For instance, 
making a pattern of four lines may have become disintegrated and 
the arm fatigued as a result of oversatiation. A change to a different 
pattern of lines, or to making a picture from these lines, suffices to wipe 
out the bodily ^snnptoms of fatigue and to bring about reorganization 
of the activity. To write a paper containing himdreds of letters does 
not mean repetition and therefore do^ not lead as quickly to satiation. 
This is one of the reasons why the method of writing and reading by 
learning sentences or words is superior to the older method of learning 
letters. The modem primer uses stories which ‘progress’ althou^ they 
are composed of relatively few words and elements. In this way, posi- 
tive motivation for learning to read is created or set up. 

The valence of an activity dep«ids partly on its meaning and there- 
fore on the cognitive structure. For instance, a child who dislikes a 
certain food at home may show no such dii^ke when getting the same 
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food at a friend’s party. The most frequent method of changing valences 
in education is based on this relation to cognitive structure. For in- 
stance, the mother may try to eliminate a certain behavior by remarking 
that only “bad children do that”, she may mduce the tmwilling child 
to eat by saymg, “One bite for papa, one bite for mamma, and one 
bite for baby.” Food preferences in children can be changed by telling 
a story in which the disliked food is a favorite for the hero of the 
story (9). 

The relation between cognitive structure and valence is less ob- 
vious in cases like those where children continue to dishke food when 
eating it at home even though they don’t mmd eating the same food 
at the nursery school. For these children, coming to the dinner table 
at home has acquired the meaning of going to a fi ght with mother. 
These old ‘habits’ can be changed from one day to anotber if it is 
possible to change the meaning of the activity (55) . It is easy to make 
an adult do something in a medical setting or as a subject in a psycho- 
logical experiment (14) which he would definitely refuse to do outside 
of the experimental situation. 

The relation between cogoitive structure and valence is particularly 
striking m what is called ‘cultural differences.’ Cultures are not only 
different in regard to what values are recognized; at least as important 
is the way different activities are seen as linked. For Mennonite chil- 
dren in Iowa, for instance, work and religion are much more closely re- 
lated than for non-Mennonite children in comparable rural areas (25) . 
Much of advertising and most of propaganda are effective not by 
changing needs and values as such but by changing the cognitive 
structure in a way which makes the propagandized activity appear to 
be a part of, or a means to, an area which has high value for that in- 
dividual. 

‘Learning’ of new ideologies, in other words, conversicms, are usually 
difficult to bring about partly because of the way in which mid 

cogmtive structure are iuterwoven. An mcample of a successful 
in ideology and social behavior is "the ■reia*ainiiig of, relatively auto- 
cratic recreation leaders into excellent democratic leaders, as carried 
out by Bavelas (4). These leaders had followed method of hand- 
ling groups for five to seven years. The jchange took place witMn 
three weeks. It was brought about par^! b^ tote^ation of othmr 
lea(^:si and a detailed (fiscussion jof the ’^ratklus , possibilities of the 
leader’s reactions to a multitude fresn g'qcip'Mfew 
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In this way, the cognitive structure of the field ‘leader behavior’ be- 
came much more finely differentiated; the individual became sensitized. 
The motivational change from skepticism to enthusiasm for demo- 
cratic procedure cannot be discussed here in detail. It came about, 
in part, through the thrill of esperiencing what a democratic group- 
life can do to children, and through the realization that one is able to 
create such an atmosphere. The preceding years had been for these 
people a period of low morale, of dissatisfaction with the 'insecure 
position of the W.P.A. recreation worker and the carrying through 
of their work as a matter of routine The new experience could change 
the ideology and morale of these people so suddenly and deeply because 
it provided worth-while goals and a long range outlook to individuals 
who previously had lived with a time perspective which was composed 
of a disagreeable past, unsatisfactory present, and no positive out- 
look for the future. In other wor<fe, the retraining was achieved, not 
in spite of the long-standing bad habits but, partly, because of them. 

The problem of time perspective is closely related to CCTtain changes 
in valences or goals which depend on the level of aspiration. 

5. Leceming arul the Level of AspiraMon . — The level of aspiration 
is defined as the degree of difficulty of the goal toward which a person 
is striving. Whether or not a person will learn a certain activity is 
deeply influenced by his trying or not tiymg to do so. Therefore, the 
factors which detmmine the level of aspiration are of basic importance 
for learning. 

The level of a^^uration is influenced partly by the ability of the 
individual as manifested in his past and present successes and fail- 
ures (17, 21, 24), partly by certain group standar<fe (12, 17, 20, 44). 
By and laige, the ej^jerience of success and failure occurs only in a 
relatively limited area of difficulties which is close to the boundary 
level of ability of the individual. Success and failure influence the ex- 
pectation for the outcome of the future action and rmse or lower the 
level of aspiration accordingly. However, this ‘rational’ factor is by 
no means the only one determining the levd of aspiration. A ^hiTri 
bd®w or above the average of the group may permanently keep his 
tevel of aspiration too hi^ or too low for his ability. It has been 
shown (12) that the knowledge of one’s own or othras’ ^nup standards 
aSeeta the reidity azni the wish level, d^)endii^ on the degree to 
‘fidikh tiiese group* standards are accepted. 
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Good students tend to keep their level of aspiration slightly above 
their past achievement, whereas poor students tend to show, relative 
to their ability, excessively high or excessively low levels of aspira- 
tion (50) In other words, the poor students have not learned to be 
‘realistic’ in evaluatmg success and failure for their goal setting Fail- 
ure frequently leads to rationalization, emotional outbreak, over- 
persistency, or rapid discontinuance (17, 28) It has been shown that 
children who had the tendency to react to failure by qiat.-n’ by ra- 
tionalization, or by emotional outbreak can learn to react more ma- 
turely to such failure (28) This ‘leammg to take it’ is certainly one of 
the most important aspects of learning as a part of the character de- 
velopment of the mdmdual 


V Summary 

This bnef survey of problems related to lear nin g has not attempted 
to deal with the difficult questions of learning in the sense of volun- 
tary control of the motonc (which would mclude such matters as self- 
control, handlmg of mechamcal or social ‘tools,’ such as speech, and 
‘action through a distance’) An important approach to the latter is 
contamed m Heider’s theory of “ thing and medium” (18) The dy- 
namics of these processes seem to be guided by a lype of ‘orgamzational 
mterdependence’ (3) similar to the relation between leader and led 
or between the so-called higher and lower nerve centers 

Summanzmg our discussion from a more dynamic view, we might 
say we have distinguished learning m the sense of change m cog- 
mtive structure from learmng m the sense of change in motivation 

1 Change m Cogmtive Structure 

A change in cogmtive structure may occur m any part of the in- 
dividual’s hfe space, includmg ihe psychological future, the p^cho- 
logieal presenf^ or the p^chological past It may occur on the reality 
level or on ihe irreality level (wish and fear level) of efi^ of these 
sections of the hfe space. 

Fstahlishment or ^verance of the linkage b^waen fwo regions of 
the hfe ^ace, with which the theory of association oar condititmed re- 
flex is mainly concerned, is only one typ®' structural change. A 
basic (ffimige ni' structure^ both for learmng and for loi^ ran@e« de- 
v^opment> is the differentiation of previou^y undifferentiated r^ona 
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According to field theory, all changes are due to certain forces (di- 
rected entities) . In regani to the forces which bring about a change in 
cognitive structure, it is convenient to distinguish two types: one 
resulting from the structure of the cognitive field itself, and the other 
from certain valences (needs or motivations) . 

a) The firat type of forces leading to change in cognitive structure 
is very similar to, if not identical with, those forces which govern the 
perceptual fields. They must be considered when discussing problems 
of figure and ground, of specific patterns and their internal equilibria 
(57). We should get accustomed to include within perception psy- 
chology also the perception of the character of other persons and of 
social facts. There are a number of indications that the laws which 
determine the patterning in perception are more or less the same as 
those in thinking and memory. [One should, however, be warned 
against too simple an approach. For instance, three developmental 
types of cognition are distinguished by Vigotsky (54) : situational 
t h inking, classification, and thinking in theoretical terms. Similar 
distinctions are much emphasized in p^chqpathology (16) .] 

b) In addition to the forces resulting from the cognitive structure 
as such, the cognitive structure is deeply infiumiced by the needs of the 
individual, his valences, values, and hopes. These forces play an im- 
portant role in the solution of any intellectual task. In fact, a psycho- 
logical force corresponding to a need can be said to have two basic 
results. It leads either to locomotion of the individual in the direction 
of the {psychological force or to a change of his cognitive structure in a 
way which corresponds to such a locomotion or which facilitates it. 
Therefore, all intellectual processes are deeply affected by the goals 
of the individual. We have seen that intellectual processes, whidi can 
be viewed as one type of productive activity of the individual, depend 
upon his emotional state, that is, the tenacm, the degree of diffearentia- 
tion, the size, and fluidity of the life ^ace as a whole. It is a corollary 
of the relation between cognitive structure and perception that per- 
ception, too, is dependmit on the needs and emotions of the individual. 
*111© ^projective’ techniques (46) of studying per^naHty are making 
use of this relation. 


2. Change in Motivation 

Learning as related to change in motivation deals either with a 
chai^ in ^eds or a diange in the means of satisfaction. To these 
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processes belong not only snch examples as becoming addicted to or 
breaking away from a drug habit, and any ideological conversion, but 
also the normal process of acculturation during childhood or after en- 
tering a new social group. Obviously, forces governing this type of 
learning are related to the total area of factors which determine moti- 
vation and personality development. We have mentioned here but a 
few — the basic laws of needs and satiation, goal structures, the level 
of aspiration, and the problem of group belongingness. 
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CHAPTER Vn 

RECONCILIATION OF LEARNING THEORIES 
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Minneapolis^ Minnesota 


I T31ow Differenoes in Lbasning Theory Have AaisEisr 

The authors of the preceding chapters on theories of learning have 
couched their ideas in specialized and somewhat unique termmology 
Many of the terms they have used are virtually ^fightmg’ words m 
the literature of the field, such as ^^msight,’^ ^^tnal and error, ^^field,” 
^'element,’^ ^^configuration, and ^^connection^^ — terms which symbolize 
the conflicts between systematic pomts of view In the controversial 
psychological literature, however, many of these conflicts have been 
magmfied out of all proportion to the essential or real differences m 
theoretical positions In fact, these specialized terminologies which 
seem, on the surface, to make one position distinct from another, often 
conceal rather striking examples of consistency m underlymg observa- 
tions and descriptions of learning behavior Nevertheless, the theories 
which have been outlmed in this section do differ m certain general 
characteristics, at least in emphasis or degree Before pointing out 
the fundamental similarities in the several pomts of view, it may be 
worth while to surest how these differences have arisen 

1 E^ect of Different Kinds of Tasks to Be Learned 

a ZHfferences vn Amcnmt of Dzscovery of Correct Sespon&o, One 
reason why accounts of learning differ is that espearimenteFS have set 
different kmds of ta^s for tSiexr subjects to learn Learning mtuations^ 
for example, differ m the extent to which the subjieete must discover 
tile oorrect re^onse (30)- These differences can heifwcraii^ed along a 
contmunm, for it is probable '^lat most learning aS^ciatioiis call for 
some of discovery of the appropriate reaction or reactions At 

one end ^ 14^ scale m what ia known m sudb as memoriz- 

ing a list of i^onj^E^ syllables The element of discovery m this sort f 
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of task is at a mininmm. The traditional simple conditioning experi- 
ment, in which one situation is substituted for another in evoking a 
given response, is another case in which the subject does not have to 
find a solution. The necessary featoes of this sort of conditioning have 
been outlined as follows (16, p. 27): (1) an unconditioned stimulus 
capable of eliciting a regular response, (2) a conditioned, or substitute, 
stimulus not originally capable of producing the imconditioned re- 
sponse, and (3) repeated presentation of the conditioned and uncon- 
ditioned stimuli together in a certain manner until the substitute stimu- 
lus evokes the original imconditioned response without the occurrence 
of the unconditioned stimulus. On the many occasions in which the 
teacher has merely identified the situation for the pupil, prescribed 
the response, and directed him to repeat the two together, the class- 
room has practically duplicated the kind of laboratory situation in 
which discovery is an inconspicuous feature. 

When the individual meets a complicated problem, on the other 
hand, the role of discovery is extremely important. In the problem 
situation, the subject confronts an obstacle to the attainment of his 
objective, and finds that his previously acquired modes of response 
do not provide a solution. Then the discovery of the appropriate re- 
action pattern is the critical feature of the learning process. This is 
true not only in verbal reasoning, but also in the acquisition of skill, 
which demands the selection and organization of movements necessary 
for successful performance. Here again, the important features of 
the learning process are (1) how the appropriate responses occur in the 
first place, and (2) how the individual recognizes their appropriate- 
ness. These are factors which are involved in the discovery of the 
adequate behavior pattern. 

It is obvious that the most conspicuous characteristics of behavior 
differ considerably between situations calling for minimum aad maxi- 
mum amounts of discovery. In tiie classical conditioning experiment, 
variability of behavior is probably the le^t prominent feature. There 
are also a good many classroom learning activities in which variation 
of behavior must be held to the minimum. For example, the child 
practicing his spelling words is expected to repeat the same sequence 
of lettem again and again. But in working out a rational learning 
problem, in learning to drive in golf, or in solving a problem in geom- 
etry, tiie amount of variability in the subject's behavior is likely to 
become impressive. He explores; manipulate; tries this response, dis- 
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cards it, and tries another The conspicuousness of these trials, or 
successive attempts at solution, has led many observera to describe 
learmng as a tnal-and-error process, or, more appropriately, as a 
process of approximation and correction (30). 

Other observers have paid less attention to the extent of the trials 
and more to the moment of solution. In some instances, they have 
found that the appropriate behavior "was selected and organized 
gradually, and in other cases they have noted that the solution, fully 
organized, occurred suddenly, although it was sometimes not very 
smoothly executed at the first appearance. The organization of behavior 
appropriate to the orgamsm’s goal has been defined as ‘msight.’ The ob- 
servation of learning activity in complex problem situations has enabled 
psychologists to study the insight phenomenon. This feature of both 
animal and human behavior is much more diGBcult to detect in con- 
ditioning experiments. It is equally hard to identify in those class- 
room situations in which the pupil must memorize a series of verbal 
statements which are not mtelligible to him (such as committing to 
memory definitions which he does not understand), or master a series 
of procedures without grasping their rationale (such as learning the 
steps in workmg arithmetical exercises without understanding their 
mathematical relations) . 

What behavior will occur when an organism learns is a function 
both of the nature of the oi^anism and of the character of the situation 
which evokes the learning activity. If one consistently places one kind 
of task before his subjects, he will observe certain forms of adjustive 
behavior. If he regularly presents another and very different sort of 
situation, he may evoke other forms of learning activity. 

h. Differences in DiffiauUy of the Task. Closely related to the 
amount of discovery necessary in learning is the difficulty of the task, 
which is another condition that determines, in part, the characteristic 
features of learning. G^alt psychologists have contended that many 
learning experiments have presented ttie subjects with tasks so diffi- 
cult and so far beyond their level of maturity that th^ could not 
gra^ the essential relationsh^s in the problems. Tim qnly thing the 
objects could do under such mrcumstmices was to to typical 

trial-and-error behaVka*. The more dfficult the pQOblepii and the less 
relevaat the subjects^ previous experience, the less ^eil directed mid or- 
ganized the more randcMn) tiifse sueeearivo attempts would hse. 
Otiier p^chplo^ste, howeve(r,'have the Gestalt expOT- 
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ments usually erred in the other direction by presenting tasks which 
were simple enough and sxifficiently similar to ones the subjects had 
previously learned for them to react appropriately and quickly on the 
basis of past eiqperience. What seemed to the Gestalt psychologists to 
be sudden flashes of insight, therefore, could be subsumed under trans- 
fer through identical elements (20) . 

When the task is difficult for the subject, the essential clues or 
subtle features of the situation are likely to be embedded in the gross 
structure mid difficult to discriminate. When the task is easy, the 
similarities with previous miperience and the constituent relationships 
are more readily perceived and the appropriate behavior is more rapidly 
organized. Thus the rapidity with which the correct responses are 
discovered and utilized, and the incorrect ones eliminated, depends 
upon the difficuliy of the task for the subject. If the task is especially 
hard, the observer will be impressed with the gradualness of learning. 
If the problem is correspondingly simple, the experimenter will be 
struck by "the suddenness of the solution and may conclude that imme- 
diate insight is ihe fundamental feature of the learning process. 

c. Differences in Degree oj OrganisaMon in Material to be Learned. 
The dependence of the learning process upon the nature of the sit- 
uation can be illimtrated in terms of another continuum. The tasks 
to be learned may vary from those which possess very little structure 
to those which are highly oi^anized. One example of this range of 
organization was presented in the four lists of words in Hartmami’s 
chapter on field theories of learning (p. 188) . Such series may range 
from a mere collection of discrete items to those in which there is a 
highly coherent, 'tight' scheme or form which establishes an intrinsic 
relationship among the members of which it is composed. This dif- 
ference in degree of organization can also be illustrated by series of 
numbers. This series, for example, possesses relatively littie structure, 
^oept that the numbers are arranged in ascending m^nitude: 2, 3, 7, 
10, 19, 24, 29, 32, 48. The following one, however, is built according to 
a definite sdieme: 5, 6, 8, 11, 15, 20, 26, 33, 41 (16). If the learner 
dis<»rns the scheme of a structured series, he will almost certainly 
learn it more quickly tiian he will an xmformed series. But he will not 
only learn it more rapidly, he will use somewhat different procedures. 
Again, the observer’s description of learning will be a function of the 
nature of the task and of the subject's recognition ox lack of awareness 
of the organizing prinmple of a structured situation. 
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Much of the early research on human leammg was conducted with 
nonsense syllables, or other kmds of relatively inorganized and mean- 
mgless material, and the same subject matter is still extensively i^ed 
Many descriptions and mterpretations of learning, therefore, have 
been derived from what the layman would characterize as purely me- 
ehamcal activities As a matter of fact, it has been shown that lists of 
nonsense syllables are unfavorable to effective leammg, not only be- 
cause they lack iiie relationships of meamngful material but also 
for the reason that it is difficult to discnmmate clearly one item from 
another A list of nonser^e syllables constitutes what has been called 
‘homograieous' material — all of the same kind — ^in which it is hard for 
each member to retam its mdividuality (24, pp 482-89) 

Many conclusions about leammg have also been drawn from mul- 
tiple-choice situations in which the ‘correct’ response to the stimulus 
was arbitrarily designated by the e:^enmenter and did not ‘belong’ 
to the stimulus in any meamngful or intrinsic fashion Thus Thorndike 
(37) reports an experiment in which his subjects were given a hst of 
nonsense words each followed by four English words, one of which 
w£^ supposedly related to the stimulus word The subjects were adced 
to guess the correct response, which had been arbitrarily chosen m 
the design of the experiment The learning was done with a ‘vamsh- 
mg situation ’ The subjects were given a siamulus word, made a guess, 
and were told ‘right’ or ‘wrong’ and sometimes given some kind of 
reward or pimishment Then they were immediately given the next 
stimulus word, with sm opportunity to make one guess, and so on 
throu^out the series One of Thorndike’s students (39) afterwards 
studied learning m the ‘retamed’ situation The material was somewhat 
different, but the ‘correct’ associations agam w^ arbitrary rather 
than functional In the second expmment, however, the stimuhis was 
retained m each instance until the subjects had gue^ed the correct re- 
sponse Both e^emnents revealed that the moorrect responses, when 
punished by the announcement of ‘wrong,’ a money fine, <h* ah electric 
sho^, were more rather thmi less likely to recur in spite of the annoy- 
ing aftereffect As a result of th^e and related expmhnents, Thorndike 
came to tire following ctsudusums* 

13re attaimnent of active ladxer than, passive liauynjng at the cost 
^ jpxacfree m ^ror may ofl^ be a bad btugam, BbSosal to sopi^ 
mfbimBitMD. on the ground tfaatithe learner willl be more prOSted by 
Ireta Inmself runs tire not mily d. esscesssm 
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time-cost but also of strengthening of wrong habits. The learner’s 

sdf-p un i shm ent when he maies a mistake may sometimes be no 

better than the punishment in our experiments (37, p. 147). 

The experimental results are evidently sound, and it is possible that 
the rather sweeping conclusions quoted above are equally valid. But 
apparently the results of multiple choice learning in which the correct 
responses were arbitrarily rather than meaningfully determined were 
generalized to cover meaningful as well as rote learning. One may 
justifiably question the extension of results secured in one type of ex- 
perimental situation to others which differ greatly in character, 
without verifying such applications by appropriate investigations- At 
face value, Thorndike’s conclusions and admonitions seem to throw 
considerable doubt upon the soundness of our recent emphases on active 
exploration and discovery and self-directed learning, particularly when 
such activities produce initial errors. There is very good reason to 
believe, as Thorndike does, that learning proceeds most expeditiously 
when the emphasis is upon positive measures and appropriate responses. 
But we also have evidence that it is often not productive in guiding 
learning to designate the correct responses and conduct the learner 
through these reactions. The learner’s own initiative is an important 
element in successful adjustment. Melton has pointed out (30) that 
“the important contribution of Carr and his students to this aspect 
of the process of learning is that active and individual discovery of 
the adequate response is a necessary part of the fixation and perfection 
of the adequate response and the elimination of inadequate responses.” 
We also have evidence that active discovery is more productive than 
authoritative identification in the learning of the simple number com- 
binations (28, 36). Investigations of the test-study-test method of 
learning the spelling of words "have revealed that initial errors on the 
first test over new words do not tend to persist when pupils make an 
active attack on them in subsequent study periods. Before final con- 
clusions are reached concerning the persistence of errors which occur 
tihrou^ active discovery, experiments are needed with meaningful 
tasks as well as with the acquisition of arbitrary associations. An in- 
clusive psychology of learning must rest upon a wide range of tyi>es 
of learning situations. 

The learning which children do in school probably varies almost as 
greatly in degree of meaningful organization as the tasks which sub- 
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jects leam in the psychological laboratory. For example, some words 
are spelled phonetically, and so constitute a logically structured situ- 
ation. Other words are not wholly phonetic, and so possess an organi- 
zation which depends on little more than a spatial-temporal pattern. 
Some punctuation rules probably seem to the child to be arbitrary 
conventions, but other pimctuation situations depend clearly on mean- 
ingful relationships. For example, the presence or absence of the 
comma in the following sentence makes it convey different meanings: 
Take the collar off, Peter. The relationship of parts of a sentence also 
depends upon the meaning intended. The following sentences say 
different things: I saw the house coming around the comer. Coming 
around the comer, I saw the house. When punctuation and the arrange- 
ment of parts of the sentence are determined by tiie meaning to be 
ejgjressed, the situations may be said to possess a high degree of struc- 
ture or organization. 

While a greater or lesser degree of organization may be inherent 
in some of the things it is desirable to leam, the factor of organi- 
zation in most educational situations can be controlled to a consider- 
able extent. For example, one can teach the number combinations as 
highly specific and discrete items, or present them in orderly arrange- 
ments, or group them according to a principle. Thus the idea of adding 
zero to a number could be explained as a means of learning the zero- 
combinations as a group. It is possible to teach fractions, percentage, 
and decimals as essentially imrelated processes, or to show the pupil 
that they are really different ways of expressing and manipulating 
the same number relationships. History, too, may be taught and 
learned as a compilation of facts with little more relationship than that 
provided by chronological sequence, or this information may be or- 
ganized to show the development of institutions and ideas. Becau^ 
learning situations in the laboratory and in the school differ greatly 
in the extent to which they are structured or meaningfully m:ganized, 
descriptions of how human beings leam may be expected to vary with 
the nature of the task with respect to which the observations are made. 

2. Effect of Ascribing Causal Significance to 
Descr^tive Tmos ' . , 

Sci^ce aims at full and accurate description of jcdsseiyed phenomena. 
But it do^ npt m^ly eatalc^ events charaeterisMcs 

of the it inv^igat^, fuEddameUal bumose of soimce 
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is to discover some kind of order in these events or specific conditions. 
It looks for relationships among the phenomena which have been ob- 
served. It proceeds, also, to discover common elemente in these spe- 
cific happenings, “so that the endless variety of phenomena may be 
viewed as a system in which structure is exhibited” {6, p. 396). In 
other words, it is essential to reduce a great mass of observational data 
to more general principles which are capable of subsuming a large 
number of specific instances or concrete cases. When these principles 
take the form of a coherent set of postulates, a systematic theory has 
been developed. In the development of a science, as Hull explains: 

There gradually accumulate a body of observations, on the one 
hand, and simultaneously a parallel body of ideas or interpretations 
of these observations, on the other. Thus, even from the very first, 
scientific development has involved an intimate interaction between 
observations and ideas. Actually, ohservations pve rise to ideas, 
and ideas lead to further observations. The orderly arrangement of 
the observations constitutes the empirical component of science, and 
the logical systematization of the ideas concerning these observations 
constitutes the theoretical component (19, p. 1). 

Principles and theoretical postulates may take several forms. A 
principle may repres^t ‘the one in the many,' or the ‘identity amid 
differences.' In other words, it may be the result of abstracting and 
generalizing the common element or pattern in a series of observed 
phenomena. Or, a theoretacal postulate may be es5>ressed in terms of 
certain supposedly more fxmdamental and underlying factors (6, pp. 
397ff) . An example of the former type of theoretical principle in psy- 
chology is the generalization that learning in certain types of situations 
may be look»i upon as a series of progressive approximations to some 
standard or goal of performance. An illustration of the second type 
of theoretical principie is the effort to refer specific forms of behavior 
to the operation of underlying neurological process^ (21, pp. 27, 
38 ,^). 

Scientific explanations are essentially the systems which are de- 
vised for the pmpose of ordering and prwiictmg empirical data 
(29). For this reason, it has been said that e^lanation is really de- 
scription at a different level — a more penetrating or a more gener^ized 
level. “The more one inquires into explanations, the more one fiTida 
them to oojjsist simply of further descriptions” (13). This is an im^^ 
portant point to emphasize in connection p^chologicaJ theory^ 
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for the layman, at least, m readmg systematic psychology may ascribe 
causal significance to what are really descriptive categories Although 
such terms as 'frequency,’ 'tnal and error,’ and ‘msight’ are de- 
scriptive expressions, they have often been loosely used to designate 
‘forces which can do something ’ One frequently hears such phrases 
as 'leammg by trial and error,’ or 'leammg by msight,’ as if ‘trial 
and error’ and ‘msight’ were forces, causes, or magic agents which could 
be put to work to produce desired changes m behavior Actually, 
when one says that leammg proceeds by tnal and error, or by ap- 
proximation and correction, he is descnbmg, in terse language, what 
usually takes place when the organism confronts a difficult problem 
situation which places an obstacle m the way of gratifying a need 
or attaimng a goal One may define insight, as Hartmaim does, 
by saymg that it “connotes appropriate behavior m the presence 
of any life-situation,” or by callmg it “the mtemally apprehended 
correlate of the ‘closing’ of an mcomplete configuration ” But whetiier 
the term is defined simply or with a flourish of ^ecial terminology, 
it IS essentially a descriptive summarization or generalization of certain 
mamfestations of the leammg process The educatiomst, lookmg to the 
‘new psychology’ for justification of his educational gospel, is especially 
prone to turn such concepts as ‘msight’ mto causal agents But un- 
fortunately, this tendency is not confined to lajunen Psychologists 
themselves, though at one pomt stressmg the descriptive character of 
their science, may at another pomt slip mto the language, if not mto 
the mental set, of e^lanatory causation While this may not confuse 
the careful psychologist, it may mislead the layman In any event, the 
imputation of causal ag«i<^ to descriptive terms tends to m^e the 
several theories of psvchologj' appear more conflicting than they are 
Thus ‘the trial mid error theory of learning’ seems to be sharply set off 
from the ‘insight theory,’ if one is to trust much of the educational 
and some of ihe ps\ cliological hterature 

As a matter of fact, the terms ‘tnal and error’ and ‘in^ht’ both 
roi^hly descnbe oertam phases of the leammg process and fail to de- 
scribe other aspecfB Bi g^ieral, what the one emphasizes, the othar n^- 
leets. Airfually, the behavior which is popularly called ‘trial «id error’ 
and that which is said to r^resent ‘insight’ are act entirely di^arafee, 
buthage certam important relationships. Althou^ sudden appearances 
of a correct' solution are tire most dramatic fmrfanices of the 

Gestalt literature now recognizes degrees of insight It can be partial 
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or complete, gradual or sudden. The curves of learning which represent 
partial and gradual insight leading ultimately to full comprehension 
of the problem, or to complete organization of the response, will look 
very much like the curves which depict the gradualness of learning 
so characteristic of the 'trial and error’ accoxmts. There are other re- 
lationships between so-called trial-and-error behavior and insightful 
solution which will be discussed later in this chapter. When the func- 
tional relationships between these two phases of learn in g are under- 
stood, they will be seen as complementary, rather than diverse de- 
scriptions of learning. When either ‘trial and error’ or ‘insight’ is 
used as a causal factor, the distortion becomes more serious, and fea- 
tures which are really related become symbols of supposedly distinct 
learning theories. 

3. Effect of Emphasis on Certain Features of Learning 
to the Exclusion of Others 

o. Emphasis on ‘Wholes^ or on ‘Parts.* It has been suggested that 
each theory of learning has emphasized some phase or feature of the 
learning process to the subordination or exclusion of other aspects (22) . 
The association psychologies, for example, have emphasized the analy- 
sis of the gross features of learning into constituent processes. The 
organismic and Gestalt accoimts of learning, on the other hand, have 
put more stress upon the structural or field properties of experience 
than upon its parts. “Their insistence on the whole being more than 
iiie sum of the parts,” charges Sandiford, “while true, has led to a 
shocking neglect of the parts.” This statement, of course, may be more 
applicable to some exponents of field theory than to others. On the 
other hand, association theories of learning have paid too little atten- 
tion to the organization of behavior. Sandiford observed that “con- 
nectionism takes the organism for granted.” Too often, some principle 
of ‘organicism’ is stated, but soon forgotten in the description and in- 
terpretation of behavior. We may reasonably conclude, with Dashiell, 
(10) that “psychology has given only lip service to the idea of man-as- 
a-whoie.” Perhaps Thorndike himself did not discount the importance 
of or^nization, yet he did not constantly reiterate it. Gates quotes 
him to this effect: “The reason why I have said much about frequency 
of connection, satisfyingness of connections, identifiability of situations, 
availability of responses and the like, and little about tiie purposes or 
mental sets or total minds which direct and organize them ip not 
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that I belittle the latter. It is rather that the general importance of 
the latter is obvious.” But the significance of directional and organiz- 
ing tendencies was not patent to many persons who read Thorndike 
and tried to apply his principles of learning to educational problems. 

When Thorndike began to experiment with problems in the learn- 
ing of school subjects, analysis, a certain kind of it, at least, was badly 
needed. As Sandiford pointed out, “Before connectionism affected the 
school, fractions were taught in one step and the pupil was expected to 
make the deductions necessary in solving his particular problems.” 
Arithmetic was highly condensed and generalized. Breaking up such 
broad ‘mental functions’ as long division into component bonds or con- 
nections and hierarchies of these constituents — ^‘unit skills’ and ‘lesser 
abilities’ — ^undoubtedly provided the basis for a better control of 
arithmetical processes. It is conceivable that making an inventory of 
the specific phases of a general process like long division (such as the 
several combinations in which zero could occur in the divisor, dividend, 
and quotient) might have facilitated the undemtanding of the division 
operation. But xmless these variants of the process were consciously 
used as a means of identifying and generalizing the basic principles in- 
volved, there could be no certainty that an understanding of the 
operation would emerge. Furthermore, in what Gates would consider to 
be perversions of connectionism, an overemphasis on the specificity of 
learning took root. In some instances the constituent connections into 
which a function had been analyzed were, according to Sandiford, im- 
parted to the learner “one by one . . . and endless practice insisted 
upon.” The formula became: Teach A, drill A; teach B, drill B; drill 
A and B together. The practical result of excessive analysis in 
arithmetic was to obscure the fimdamental mathematical relations 
which govern the number system. As a reaction to these tendencies, 
there is a movement now to emphasize meaningful learning and gen- 
eralization in arithmetic as a means of controlling specie number 
situations (33) . In view of the widespread neglect of system and under- 
standing in learning, it is fortunate that Gates has made explitit and 
dominant the faetom wiii<^ Thomdfite ihou^t obvious — the 

role of relatedness, the HEpmtance of m^tel and the 

organizing siid directing fuaetion of goals. and parts are both 

sigpfficfu^ aspects, of b^mvior and d^ouid divorced in consider- 
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in emphasis must be summarized more briefly. Some descriptions of 
learning have stressed tiie differentiation of behavior, which is the 
emergence of details or specific aspects of behavior from a more gen- 
eralized whole. In certain variations of organismic and Gestalt psy- 
chology, the principle that growth proceeds in direction from whole to 
part, from general to particular, has been accepted as the fundamental 
and pervasive concept (41). Associationism, on the other hand, has 
emphasized the integrative or synthetic aspects of learning. Actually, 
both differentiation and integration occur in human growth and in hu- 
man learning (3). 

c. Emphasis on the Present Sitvation or on Past Experience. It 
has been said that certain theories of learning have accentuated the 
structure of the present situation in inducing behavior which is appro- 
priate to it. Such an emphasis will be foimd in Lewin’s discussion of 
the field theory of learning in chapter vi of this volume. Other 
theories, including associationism, have emphasized tih.e effect of the 
organism’s previous experience in interpreting the pr^ent situation 
and responding to it. Some formulations of learning have seemed to 
slight the organism in the behavior sequence, again putting pronounced 
stress upon the power of a situation to evoke a response which had been 
inherited or connected with it through practice. But most descriptions 
of learning have made the organism play a leading role throng 
the operation of drives, sets, interests, attitudes, purposes, or determin- 
ing tendencies of some sort. Certainly all the theories of learning out- 
lined in this Yearbook have made some place for the organism, though 
some of them have given it a more dominant place than others. A 
full d^ription of learning, and a reliable prediction of subsequent 
behavior must cover all three factors — situation, organism, and re- 
sponse. 

d. Emphasis on Intellectual or Emotioned Factors. Some treat- 
ments of tJie learning process have ^ven almost exclusive attention 
to so-called intellectual activiti^, depending upon symbolic and 
al^tract processes. Other ai^xoaches — the !E^udian one most spec- 
taculariy — ^have concentrated upon the emotional forces in learning. 
There is now a tend^icy to inv^tigate the interrelationships among 
the several phases of human dev^c^anent. Genetic studies of be- 
havior have done more tibtan anything el£», perh^^, to focus attention 
on the all-round growth of the child and the interd^)mdence of sym- 
bolic, emotional, and social behavior. 
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4. Summaiy 

We have explained how descriptions of learning depend on the 
types of situations which are placed before the organism. We have 
pointed out that these situations may be arranged along continua 
which represent (1) differences in the amount of discovery of the 
correct response made necessary by the situation, (2) differences in 
the difficulty of the task, and (3) differences in degree of organization 
in the learning situation. We have also illustrated how different phases 
of a total learning process may be singled out for particular emphasis. 
This kind of analysis of the learning proems has led certam psy- 
chologists to conclude that there may be several kinds of learning, 
each of which has its own set of principles. Tolman, in fact, has listed 
as many as seven varieties of learning with their related ‘laws' (38) . 
However, mstead of positing many discrete kinds of learning, it may 
be more useful to suppose that principles of learning themselves 
constitute a kmd of continuum. Certam principles may suffice to ex- 
plain single forms of conditioning in which one stimulus is substituted 
for another in evoking a response. In such instmices, contiguity seems 
to be the principal condition among those necessary for learning to 
occur. In other forms of learning, usually called instrumental con- 
ditioning, the experimenter waits until the appropriate response occurs 
for one reason or another, and then reinforces it with a reward. And 
so principles concerned with remforcement through ‘effect’ come into 
play. Finally one reaches learning activities in which elimination, se- 
lection, and organization of responses become the characteristic fea- 
tures, while mental sets, anticipations, goals, and purposes, often 
expressed in verbal form, add further complexities. This calls for an 
mqiansion of the description of learmng, and the extes^on of basic 
principles. 

All of tii^ forms of learning occur in human beings. All of them 
occur in both children and adults. Furthermore, it is difficult to sep- 
arate even such a complex process as problem solving or remaning en- 
tirely fium the more familiar forms of condi^cmii:^ Ihtm thougli one 
Tn%ht b^tate to espl^ problem sdiving entire^ in’ C€KM!Sio:^g terms, 
he weliM neverthele^ r^^mze the hbndititming in 

smhe, phases of i&e pnnjess. wi& ^ pree^^'^te of experimentsd’ 

knditid^e, scared seeh^ w^,^eu pQknH most closed 

lb reduce 

forms <ff Jio %Bbwn piinc^%s* cu <oh^tioning (160|. 
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be Just as disadvantageous at the moment to try to classify all forms 
of learning under configurational or 'trial-and-error’ types, as has been 
suggested could be done (22). It will probably be more instructive 
for the present to observe and describe accurately and in considerable 
detail the activities which occur in a great variety of learning situ- 
ations, and to formulate for these learning processes the principles 
which seem necessary to cover the essential events. This probably 
means that for the time being we cannot reduce all cases of learning 
to a very few principles (such as the known principles of conditioning 
or the present rubrics of 'insight psychology’) even though that ulti- 
mately may be possible, but must retain a fairly extensive set of prin- 
ciples to cover a wide variety of learning situations. At least, such a 
program seems more promising to the educational psychologist who 
is responsible for developing principles of guidance for educational 
activities. 

II. Synthesis of Leabning Theoeies 

Although differences of emphasis and degree exist among theories 
of learning, a great deal of commonality can be foimd among them. 
Furthermore, although certain phases of the learning process, such as 
goal-behavior, have a different systematic significance from one theory 
to another, they may point to approximately the same practiced con- 
sequences. We shall turn now to a survey of the similarities in the 
theories of learning outlined by Guthrie, Hull, Sandiford, Gates, Hart- 
mann, and Lewin. 

1. Both Situation and Re^onse Are Complex and 
Patterned Phenomena 

Gestalt psychology, which has been constructed to a very great 
extent upon experiments in sensory perception, has made a special 
point of the fact that the stimulus field to which the organism responds 
is always structured. In other words, the response is not to isolated 
points or items or stimuli, but to a pattern of such events. Gestalt 
theory, according to Woodworth, “uses the concept of the dynamic 
field, all parts of which are interacting from the moment of peripheral 
stamularion. The forming proems is coincident with the receptive 
proc^” (43, p. 624). As Koffka puts it, “Our reality is not a mere 
collocation of elemental facts, but consists of imits in which no part 
exists by itself, where each part points beyond itself and impli^ a 
laj^er whole” (24, p. 176). The perceptual re^emse which the organic 
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makes to such a stimulus pattern is also organized at the time it occurs. 
We do not first see a series of points and then a figitre. We see a figure 
at once. As Hartmann points out, we see a certain design as a 'square’ 
before we are aware of the lines of which it is composed. We do not 
fixate in turn the features which make up a face, but ordinarily re- 
spond to the general form of the face before noting its specific details. 

A rather striking experiment in 'equivalent stimulation’ with hu- 
man subjects illustrates the way in which we react to patterns of 
stimuli with a highly organized response. The experiment was de- 
signed to reveal the effect of varying the details of stimulation while 
keeping the general pattern of the situation constant. One group of 
subjects, for example, learned a pencil maze by practicing each time 
with a maze identical in both size and pattern. Another group used 
practice mazes which were alike in pattern but which varied each time 
in size. The second group of subjects learned as rapidly as those 
who practiced under unchanging stimulation- They had responded to 
the scheme of the maze, and since they could not have practiced 
the same movements at each trial, they must have learned an or- 
ganized response pattern rather than a chain of highly specific re- 
actions (26). 

The complexity of the situation and the response is not an ex- 
clusive notion of field theory. Guthrie states that the 'weather signs’ 
for predicting behavior are stimvli and ‘patterns of stimuli. He defines 
association by saying, "A stimvlus pattern that is acting at the time 
of a response will, if it recurs, tend to produce that response.” And 
with respect to transfer of appropriate behavior, he points out that 
"the general situation must remain substantially the same.” Hull em- 
phasizes that the stimulus is likely in all eases to be "an exceedingly 
complex compound of physical energy events.” He also gives implicit 
recognition of the interaction of specific events when he explains that 
they do not act additively when combined in a complex situation. He 
makes it emphatic that "the reaction which will adapt an organism 
to a given environmental situation depends, as a rul^ not, iqjon any 
single element of that situation but upon a certain oombmation of 
elements.” Hull also finds that a reaction m^y ^ conditioned not 
only tir a single element of a stimulus compound, but to the oom- 
binatimi of stimuli. In f act,^ it is possiMe to condition responses 
in fashion that the teita^Sosn as, la whole will evoke the re- 

action ^Mie ^st^rate ' parts of >1^ lb; ^ so, A recent summary 
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of the evidence on conditioning emphasizes the effect of one response 
upon another: ‘^It is now clear on both iiieoretical and experimental 
grounds that simple cbai nm g of conditioned responses will not pre- 
dict the characteristics of complex habits. The component responses 
are greatly altered by virtue of their combination with other re- 
sponses” (16, p. 20). And again: “The acts measured in determining 
the form of the goal gradient are not discrete conditioned responses, 
but are parts of a larger behavior pattern in which separate acts are 
submerged” (p. 173). The Gestalt psychologist could not ask for 
more ^s^licit recognition of the doctrine that the nature of the parts 
depends upon their relations to each other and to the whole! 

Thorndike’s conception of the situation and the response as pat- 
terned phenomena is clearly delineated by Gates’ choice of quotations. 
Thorndike has approximated the Gestalt notion of figure and ground 
with his principle of identifiability (the character of objects or relation- 
ships which makes them distinguishable from other events and from 
their background or context, the condition which makes the essential 
aspecte of a total situation discriminable) . The notions of proportion 
and emphasis are inherent in his view that the situation and the re- 
sponse are typically unified. 

These clean-cut statements of the interdependence of the features 
or ai^ects of total situations and i^ponses make it evident that con- 
temporary schools of psychology agree that the behavorial environ- 
ment is structured and that the organisim’s responses are characteris- 
tically complex and patterned. The Gestalt movement has renewed 
the empha^ on the fact of seosory organization, but did not discover 
it- Woodworth states, “The fact that wholes or complexes present 
characteristics which are not readily explained by the parts into 
which tile whole can be analyzed has long been obvious to psychol- 
ogists” (43, p. 621). It remained for the Gestalt psychologists to ex- 
ploit the systematic or theoretical implications of the principle. 

2. Descriptions and Interpretations of Learning, As of All Aspects 
of Behavior, Must Be Made in Terms of the Mutual Relation- 
Among Jlvents Rather Than in Terms of Inde- 
pendent Properties or Acrfions of the Parts 

Hiis principle means that if we are to describe adequately what an 
individual does, we must do so with respect to what he is in relation to 
the concrete situation in which he acts (27). Hus generalization is a 
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logical extension of the concept of organization and complexitiy m 
situations and responses And the essential idea of the mutual mter- 
action of the discnmmable features of the organisinal-environinental 
field IS either implicit or explicit in all of the theories of learning we 
are considermg 

Guthrie discusses the interference of one set of tendencies or move- 
ments with another, and points out Hiat this mterference may go deep 
enough for one movement to inhibit another He comments upon the 
familiar fact that for certam movements to occur, one set of muscles 
must dominate while opposed muscular action is suppressed The 
notion of mteraction of tendencies seems to be implicit m these 
accounts of activity In another place, he e^lams that new behavior 
results from new combmations of stimuh which produce convpromise 
responses which are also new 

Hull makes the matter of mteraction more explicit He has ex- 
plained the fact that gray paper on a blue ground will appear to have 
a yellow tmge (Hartmann uses the same kmd of phenomenon to 
illustrate the action of field forces) by the hjrpothesis that neural im- 
pulses occumng together in the central nervous system interact and 
modify each other He also states that alien or irrelevant stimuh m 
a conditioned siamulus pattern will reduce the strength of the reaction 
tendency, sometunes to the pomt where the response will not occur at 
all Thus emotional upsets, he pomts out, may be expected to mterfere 
with the child’s ability to recite or write an exammation 

Hull has repudiated the doctrme of psychological atomism by 
insistmg that he has never assumed that “the more complex forms 
of behavior are S3rnthesized from reflexes which play the role of build- 
mg blocks ” Hilgard and Marquis (16) have assembled evidence to 
the effect that it is possible to condition an organism to make dif- 
ferent rehouses to a stimulus pattern and to its component parts 
“The important thing is that one pattern of stimuli may be differen- 
tiated from another, and the parts do not serve m the whole as they 
serve alone” (p 199) 

One might not expect to find m conditioning ^periments many good 
illustrations of tdie dependence of one phase of bd^arvior upon an- 
other Yet a recent writ^ < {4^ contend^ t]|tat 4hiei:e> is no e^ential 
incompatibility between the data from ronditionc<I-re**ponse 
n^snhS'and thfe prmcaple that the behavior ef parts is eontfitioned by the 
whole of ^rfiieh they meiiab^ He offered m substantiation of has 
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conclusion the evidence that quantitative differences in the condition- 
ing of responses are produced by such variables as the following: 
(1) the attitude of the subject as induced by verbal directions, (2) an 
active or passive attitude toward the conditioned stimulus, (3) the 
action of other conditioned responses, (4) organic conditions, and 
(5) states of activity or quiescence. He also concluded that the hu- 
man subject’s interpretation of the situation led to qualitative dif- 
ferences in the conditioned response. 

Sandiford states bluntly that connectionism is atomistic, and that 
the more complex fonns of behavior are additively constructed out 
of simpler elements. But Gates vigorously disagrees. He not only 
adduces quotations directly from Thorndike to stress the complexity 
of the situation and response, but selects statements of Woodworth’s 
to show that selection and combination or analysis and synthesis are 
not antithetical processes, but complementary functions. Thorndike, 
Woodworth, and Gates all would agree with Hartmann that seeing 
differences is as important as seeing likenesses. Leammg is in con- 
siderable part a process of discriminating one thing from another, not 
with the intent of destroying their relationships or interdependence, 
but with the purpose of establishing their individuality (14) . When we 
integrate individual responses as a means of attaining some end, we 
must obviously select the relevant component parts as well as organize 
them together. 

Field theories of learning, of course, give unusual pronoinence to 
the organized whole, “big or little, whose properties and structure both 
explain the localized occurrence that it embraces and simtdtaneously 
permit increased control over it.” Hartmann has devoted a con- 
siderable portion of his paper to an exposition of the characteristics 
of field action. One of the most important characteristics of a field 
is that it fimctions as a unit. The objects or forces within the field 
do not act independently or succe^ively, but in correlated fashion. 
They go into action together in a way determined by the interaction 
of their ‘own natures’ with the oiganizing relations of the field as a 
whole. 'Thus, in field theory, ‘unitary’ processes do not mean the action 
of ‘elements’ or ‘atoms,’ or indivisible entita^ of some sort, but the 
operation of organized systems as a whole. Lewin believes that such 
complex and inclusive — or macroscqpio — situations as those “covering 
hours or yearn can be seen under certain cdreumstano^ as a unit.” 
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These situations, to be considered unitary, must possess field prop- 
erties. Lewin considers such characteristics of social atmosphere as 
friendliness, autocracy, or democracy to be examples of general field 
properties of very complex situations. He suggests that complicated 
psychological structures are somewhat analogous to gravitational or 
electrical fields in physics. He insists, also, that psychological field 
properties like social atmosphere can be measured quite accurately. 

But we have already seen that the fact of interdependence is not an 
exclusive possession of field theories. It appears m association theories 
as well. The idea of functional dependence is implicit in Thorndike’s 
principle of ‘belongmg ’ We may presume that two events belong 
together when they are members of some larger whole For example, 
the relationship of one word to another in the last list of words on 
page is determined by the meanmg of the sentence which con- 
stitutes the series. Woodworth has concluded, “Perception of relation 
precedes association” (43, p. 782), This seems entirely consistent with 
Kohler’s contention that “association depends upon organization” 
(25, p. 299) , and with Lewin’s statement that “the cases of association, 
so far as they refer to changes in knowledge, may well be reinterpreted 
as relatively simple cases of changes in structure.” 

The fact of interdependence greatly complicates psychological de- 
scription and eiqierimentation, for one cannot study a given process 
in complete isolation, or assume that results imder certain conditions 
will be duplicated under other conditions of motivation, practice, social 
setting, or experimaatal procedure. But there is an increasing tendency 
I'n psychological investigation to recognize explicitly that the results 
are relative to the factors which were operating together in the ex- 
perimental situation. 

The educational implications of the interrelatedness of all aspects 
of human behavior are of profound significance, Dewey has given 
teachers wise leads in the following passage: 

Perhaps the greatest of all pedagogic^ fallacies k the nofion 
that a person learm oifiy the parficuLar thing he k studying at the 
time. Collateral learning in the way of formation qt j^doring atti- 
tudes, of fikes and dkiikes^ may be and oft^ k mu^mqpce important 
that the spelling lesson or lessen m geograip^' <xf fansloiy that k 
l^cned. lor these attitudes are fuDdam^^^ what oount in the 
fixteup. Hie most import^t 1^ fkKxned k the di^re « 

to go on kapmig (11, p. 49)v 
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The correlation of several types of learning outcomes is another 
instance of the effect of one activity upon another. Bode has expressed 
it in the following way: 

Thinking has to do with the removal of obstacles, and this in- 
volves an element of concern or value; else why take the trouble to 
think at all? The successful culmination of thinking has an attendant 
esthetic quality, as when we speak in mathematics of a “beautiful 
demonstration.” Thinking, moreover, involves the gathering of data 
for the testing of hypotheses, which in turn is related both to the ac- 
quiation of information and to the development of skills or techniques 
in observation, in analysis, and in the organization of material. . . . 
Learning as reconstruction combines thinking, skill, information, and 
appreciation in a single unitary proce^, and it is characterized by 
flexibility, since it must constantly adapt itsdf to the circumstances 
of the situation (4, pp. 248-49). 

Chapter ix in the second section of this volume treats the relation- 
ships of emotion and learning, so that only a brief suggestion of the 
nature of these relationships need be made here. Successful learning 
may be expected to breed self-confidence and self-dependence. Pro- 
gressive mastery of the skills essential for subsequent learning is an 
excellent basis for future adjustment. Failure may foster timidity and 
inferiority. Slipshod learning at one stage may become the ante- 
cedent of maladjustment at later educational levels. Teachers should 
constantly consider the influence of one kind of experience upon other 
phases of development, ihe effect of what and how the pupil learns at 
one time upon the results and metiiods of his lea rning at a later time. 

3. The Ch^zmmm Must Be Motivated to Learn 

Motivatii^ conditions initiate and ener^e activity, direct the 
organism’s bdiavior, and dispose it to select some responses dig- 
p^ard or eliminate others (30). It is interesting to see how different 
theori^ of learning interpret these phenomena. 

To understand Guthrie’s position, one must remember tiiat he 
state that motive cere stimuli. All reactions are evoked by stimuli 
wMch imj^nge upon the organism from without or which arise from 
the action of the body’s muscles and glands. Thus many responses are 
induced by movement-produced stimuli, those which act upon the 
proprioceptive sense organs imbedded in the muscles themselves. 
Guthrie also emphasize the influence of state of readme® reUde^ to 
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internal organic changes and conditions and to muscular tonus In- 
ternal and external stimuh evoke an excitatory condition, which lowers 
the threshhold for activity The second general principle of Guthrie’s 
treatment is that these stimuh are usually disturbmg or annoymg 
Interference with activities which are under way is also annoymg 
The reaction to a persistent disturbmg stimulus is variable behavior, 
which IS seldom if ever completely random but mstead is related to the 
organism’s previous experience For example, a child who wants to 
attract attention when it has been ignored by a group of adults may 
become very noisy, may do thmgs which are certain to cause reproof 
by its parents, may walk in the center of Hie group and go through its 
favorite stunts, or may break mto the mtuation m some other way 
These obvioi^ly are not random acts, but are ones which have some 
possibihty of satisfymg the child’s desire One of Ihese responses may 
reheve the motivatmg condition, m other words, rOTaove the stimulus 
Now the important pomt of Guthne’s system is that the response 
which removes the stimulus becomes associated with that stimulus ^ 
Thus the attention-gettang device which works is the one which will 
probably be used when the child finds itself in the same situation at 
a later time In Guthne’s view, the connection between a situation 
and a response is made, not by any reinforcmg effect of the functionally 
adequate response, but by (1) the fact that the response had been 
made, even if only once, to the situation, and (2) that smce its effect 
was to remove the stimulus, the association was protected from new 
leammg In other words, smce the stimulus had disappeared, there 
was no opportunity for some other reaction to occur with it and thus 
form a new association to displace previous responses The function 
of motives m Guthne’s theory is to evoke behavior, the motives are 
selective m the sense that the motivatmg condition determmes the kmd 
of re^ons^ which will remove it As we shall see later, Guthrie does 
not beheve that goals or purposes give a forward reference to learning 
behavior 

Hull bases his conception of motivation upon the occurrence of 
'organismic needs’ Through the contmuous interaiefion of the ox- 
gan^n and its environmdnt, the conditions lor survival may depart 
in greater or le^r from the optimum. Onginally, of course, the 

organism’s needs ai^ thi^e whuh depeiid'^poB oigamc or phyeio- 

Iiypotheas las be^ suggested Iw 'oSkar notably by 

Ttelhwgwodh, fI8>4 
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logical states. Ultimately, however, through the mediating processes 
of learning, the organism may experience needs which are only re- 
motely connected with primary physiological conditions. These de- 
rived needs, for example, may be stated verbally, and may represent 
all manner of wants and intentions. In many instances, organic needs 
may be terminated by automatic physiological adjustments, or by 
inherited reactions. But in manifold cases, a need cannot be terminated 
without some change in the relationship of the organism to its en- 
vironment. When the inherited or previously learned reactions to a 
need status do not terminate it, the organism responds with varied 
behavior, which is somewhat better than random. One of these re- 
sponses may terminate the need. This process occurs whether the need 
is organic or derived. Tension is released (motive disappears) with 
the end response. Woodworth has characterized the variable behavior 
as preparatory responses and the end reaction which terminates the 
need as consummatory behavior. 

So far, Hull's accoxmt is much lite Guthrie’s. Both recognize the 
presence of needs which are induced by internal and external stimuli, 
and both point out that the organism’s response to a need is variable 
until some reaction terminates ihe motivating condition. But there is 
no assumption in Hull’s accotint that one occurrence of a stimulus- 
response association will suffice to insure that the same response will 
afterwards be made if the same situation recurs. He considers that 
the appropriate response will very likely need strengthening through 
reinforcement, if the probability of its occurrence is to be increased 
and perhaps raised to near certainty. He conceives a primary rein- 
forcing state of affairs as a reduction in a need. But secondary re- 
inforcing agents, which are situations that have previously been closely 
associated with reduction in a need or with other situations which 
were so related, can also operate. Guthrie does not introduce the con- 
cept of reinforcement; Hull makes it a fundamental aspect of his 
system. The former does not incorporate any law of effect; the latter 
goes so far as to make conditioning a fecial case of the law of effect. 
Botb, however, must find a place for motive in evoking adjustive be- 
havior. Hull states, in fact, that an action tendency must be con- 
joined with the drive^ sufficiently stoong to overcome the resistance 

* One ask whetiier there is really any difierenoe between a drive and 

an action tendency. 
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of the reaction mechanism before the response will follow the re- 
currence of the conditioned stimulus. 

Thorndike has always included motivational tendencies m his de- 
scriptions of learning. Gates declares that he has pven the organism 
"a imiquely significant role’’ by exploring the action of mental sets 
and readinesses, and particularly by making the law of effect the 
central factor in his psychology of learning. Thorndike has devoted 
an entire volume to The Psychology oj Wants, Interests, and Atti- 
tudes (37). Much of this book is devoted to experiments on the law 
of effect, but in a more general discussion of wants in the earlier 
chapters, Thorndike outlines three broad functions of motives: (1) 
Inner attitudes or wants often determme behavior much more than 
the characteristics of the external situation. This certainly gives a 
dominant status to motivation in his conception of the learning 
process. (2) Wants may operate to evoke a response which will alter 
the organism or the situation so that subsequent responses will be more 
likely to satisfy the need. (3) The immediate effect of motivating 
conditions is to evoke variable behavior until some response satisfies 
the want. Perhaps the most important of all the influences of motives, 
from Thorndike’s point of view, is that they are the basis of selection 
and confirmation. In other words, they determine what responses are 
satisfying and which ones are annoying. They dispose the organism 
to repeat or not to repeat certam responses. Motivation, then, is 
functionally related to reinforcement. 

Incidentally, Thorndike, in the volume to which we have ]ust re- 
ferred, notes especially that wants may cooperate or compete; “they 
often act together, with summations, alternations, inhibitions, and re- 
inforcemente.” Perhaps with the deletion of the ‘fighting word’ sum- 
mations, this observation is closely related to Lewin’s description of the 
behavior of the individual as a resolution of interacfing fort^ or vectors 
in the total situation in which the organism finds itself. Motiva;tion5 sel- 
dom act alone, or independently. A field of motives nearly always, per- 
haps always, existe. For example, Lewin has sh&wn in chapter vi 
that ihe individual must often choose between two n^ative valences — 
two activities both of which are disliked, but not -eqiE^Iy repugnant — 
and that the field may have to be enelo^d ih steie'fa^ion to make the 
pers<Mi choose one activity or the other pf' piesrmitting him to 

escapfe, He,h^ also explained that fh.e*aeUeE '4diii^ a given sibuattcm 
will evoke, depends upon the mteaping, wJ^eh it has for the organian— ^ 
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in other words, upon the relationship of that situation to other factors 
in the total field of the individual at the time. Thus the child will eat 
some things away from home which he will refuse at his own table; 
he may use correct language at school or in his home and speak the 
language of the street on the playground; the adolescent or the adult 
may indulge in activities he once was taught were wrong if he later 
finds that the ‘best people’ are doing them. These are all illustrations 
of the fact that motivation is a structxiral phenomenon. 

The concepts of t«asion and goal-directed activity receive large 
emphasis in the Gestalt treatments of the problem of motivation, 
although they are not very explicitly developed in Hartmann’s chap- 
ter. In another place, however, Hartmann (17, p. 199) has stated that 
“no motive exists without some tension between the organism and its 
enviromnent.” Tension is usually identified with a state of disequilib- 
rium, which disposes the organism to activity until some measure of 
balance or equilibrium is attained again. This principle, however, is 
a well-known concept in physiology and more recently in psychology, 
and is not unique to the Gestalt position- In fact, the idea of tension 
is entirely compatible with Guthrie’s, Hull’s, and Gates’ expositions of 
motivation. An organism in a state of need is in a tensional con- 
dition. 

The nature of the goal is sometimes related to tension. Thizs the 
^)al has been defined as “whatever object or situation at the time re- 
lieves tire most tension, or best balances the tension” (41, p. 273). 
Lewin has ol»erved that a^ociationism generally has introduced the 
concept of need and related the notion of the goal to the relief of ten- 
sion. More often, however, the function of the goal in motivation is 
more simply expre^ed. A goal is an end-result; it is a future status 
more or 1^ clearly apprehended or defined or anticipated at the be- 
g pnning of a sequence and pattern of leamii^ activities. As learn- 
ing proc^ds, the goal may be more explicitly apprehended, with con- 
sequent increase in the directness, precision, and economy of response. 
Goals not only evoke activity; they are said to determine its direction 
and organization. Lewin asserts that the associationist’s need for 
some way of accounting for directional tendencies in behavior led him 
to inemporate the idea of goal-activity into his desmption of learning. 
The rdlaticm of goal sets to reinforcmneat and effect will be considered 
in the following section. 
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4 Responses During the Learning Process Are 
Modified by Their Consequences 

We have already pointed out that Guthrie does not subscribe to the 
common behef that responses are strengthened or weakened by their 
effects He is convinced that leammg takes place on one occasion 
In his view, the relief of tension does not remforce the response which 
termmates the need, rather, it removes the situation, and thus pro- 
tects the successful response from bemg imleamed — ^in other words, 
from bemg supplanted by new associations Pumshment is effective 
only as it causes the mdividual to do somethmg else m the same 
situation which may turn out to be a more adequate response (Thorn- 
dike also considers this aciaon of punishment m evoking other behavior 
to be one of its possible values ) The statement that a process of 
leammg is modified by its consequences can mean to Guthne only that 
an association is protected, the result of the response is to remove 
the situation 

But to Hull, as we have noted, the remforcmg influence of the con- 
sequences of an act is a fimdamental feature of learning He de- 
scribes the selection and elimmation of responses m terms of dx-ffer&ntml 
re%nf or cements There is a tendency for maladaplave responses, i e , 
those which do not decrease or possibly actually mcrease a need, to 
become gradually weaker through lack of remf orcement Correlatively, 
responses which do tend to termmate a need are remforced with each 
occurrence, and so are gradually strengthened. Hull has shown that 
the rehouses which are closest to the final act which termmates the 
need will be most strongly remforced The more remote a response 
from the goal-reaction, the less strength it will derive from the effect 
Incidentally, this prmciple of the gradient of reinforcement is strongly 
suggestive of Thorndike's evidence on the spread of reward He fcrand 
that the strengthemng mfluence of a reward spread forward and back- 
ward and sideways from the particular response to which the reward 
was attached , 

Thorndike probably has done more r^earch on the mfbasace of the 
aft^effects or consequences of responses than any other psychologist 
Frmn the begmning of his ^oik, he has taken 'the posifaon that ^eer 
contigmty or frequency is not enoi^ to eiqilain learning Thrm;^- 
out, hec 'has mslsted ^at the ^ r^pons^ are the decasacve 

factors. As StafB<Mford has said, Ihomdike’s first statements of tbe 
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law of effect were in terms of satisfaction and annoyance, and seemed 
on the surface at least to stem from the pleasure-pain principle. In 
other words, the statement was in terms of affect. The feeling tone ac- 
companying a response apparently was to be considered as exercising 
a strengthening or weakening influence. Later Thorndike interpreted 
the law of effect in more objective terms. He interpreted satisfying 
affairs as those which the organism strives to attain and preserve, and 
annoying states as those the organism avoids and abandons. Finally, 
in recent formulations, he has defined effect as what evokes a con- 
firming reaction. 

The law of effect has been widely interpreted in affective terms. 
Sandiford apparently continued to think of it in essentially hedonic 
form. This interpretation has stimulated experimental attempts to ‘dis- 
prove’ the law of effect. It has been held, for example, that experiments 
which have shown that animals and men may learn when the correct 
responses are punished (31, 32), and in some cases at least, learn as 
effectively as when the correct responses are rewarded, run counter to 
the law of effect. Attempts have been made to reconcile the apparent 
conflict by suggesting that pimishments may have an ‘emphasizing’ 
influence, or provide certain useful information, or dispose the learner 
to make a more careful discrimination of cues at critical points. 
Dashiell, however, has made a more fundamental comment on the 
learning of r^onses punished by an electric shock: 

We have let ourselves be surprised at this ‘shock-right’ phenome- 
non; but the surprise is due to our having emphasized the word 
‘shock’ and not the word ‘right.’ But what does ‘right’ mean? We 
have beei attending to too small a secticHi of fact. We have not con- 
sidered that this act of choosing one or the other pathway is only a 
part of a larger bdiavior-act. The rat was trying to get somewhere, 
to get something; and if the shocking paths led to that somethiug, 
there we would have a more basic fact than merely that they were 
shocked. Which in this case, I ask, is the effect contemplated by 
the Lana of Effect: is it the shock effect or the right-path-to-objective 
effect f (9). 

This is substantially like Tolman's query, with r^pect to the selection 
of responses, of “what leaicte to what?” The answer would seem to be 
that the responses which are selected and learned are fhc^ which con- 
stitute the ri^t paths to tiie objective. 
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The habit of identifying effect with affect lies behind Koffka’s 
criticism of the law of effect in the following passage; 

Historically, ‘trial and error’ experiments preceded ‘insight’ experi- 
ments, and it is these former which clamor for a law of effect or 
success. For I am as fully convinced as Thorndike himself that — ^Ln 
these cases — the success of the action performed is responsible for its 
bang learned. I differ from Thorndike only in the interpretation of 
this effect of success. For Thorndike, success, i.e., the pleasure of 
attaining the goal, stamps in a previously existing ‘connection.’ In my 
theory success transforms a process in such a way as to give it a new 
‘meaning,’ i.e., a new role in its total goal-directed activity (24, p. 252) . 

But Gates declares that the critics have misread or misinterpreted 
what Thorndike meant by the law of effect. Gates includes in the 
meaning of the effect of a response the matter of whether it furthers 
or retards progress toward the goal. “The larger pattern of goals and 
strivings of the individual determine what results shall be experienced 
as satisfiers, as fitting and good in that situation, and shall elicit the 
confirming reaction.” This is tantamoimt to saying that the organism 
eliminates certain responses became they do not advance or actually 
impede its progress to the objective, and selects and organizes and 
learns other responses because they are means to a given end. This 
is so close to the last sentence in the quotation from Koffka above that 
the two statements are, for all pragmatic purposes, synonymous. 

Where are we, then, with respect to the influence of the conse- 
quences or the effects of responses? Responses are associated witii a 
situation if they serve to terminate a need, or ‘satisfy’ a motive rep- 
resented in that situation. This may happen biologically, so to speak, 
without any consciousness or insight on the part of the individual that 
such a functional relationship or belonging hm operated. On the cog^ 
nitive side, tire individual learns those responses which are relevant 
to his goals and purposes, which he perceives to be meam to demred 
ends. We may cxmclude with Young (44), thrai, that from tihe pnr- 
posive point of view: 

6. “Motivation Is the Direotkaa and 

Of Behayior Towatd a Goal”> ‘ r , . . 

Leapo&ing behavior is seiecfwB.' Tt is dimcSkMei^ And it is organ- 
ized vfritii .re^>eot to the cdtasr&mmt kjf ei^ t^esvM or conc^ign. 

As WoddwsGWh has said, at its 'df -dfevelopment, 
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behavior is objectively ^purposive. “A purpose can be defined as a goal- 
set with foresight of the results to be obtained.” In a recent paper on 
a neglected phase of psychological investigation, Dashiell (7) called 
attention to the significance of determining tendencies in behavior. 
“In each case a man is set in a certain way, and what he then does 
is determined by this set.” These determining tendencies are given 
different names, such as attitude, readiness, mental set, expectancy, 
or goal-set. The tendencies may vary in the specificity or definiteness 
of the set or anticipation. But Dashiell has pointed out that they 
possess certain common characteristics, such as differential readiness 
(the disposition to react to certain features of the environment rather 
than others, to make certain responses rather than others, to experience 
certain activities as relevant and others as irrelevant) ; persistence or 
perseveration (either in consciousness or in a subliminal state) ; and, 
as they acquire greater specificity, a directing character. 

In hia discussion of motivation, Guthrie carefully avoids any in- 
ference that a goal as a fvtvre condition is determinative of behavior. 
The direction of activity is determined, rather, by the nature of the 
persisting situation. It is only after a certain movement has become 
associated with this persistent motive (by removing it) that it is 
possible to say that learning exhibits goal direction. He also insists 
that we misinterpret the influential factors in learning when we con- 
fuse the goal with the act or situation which is effective in removing 
the persistent motivational condition. Goals thus do not direct be- 
havior; they simply name the situation which removes the activating 
problem. So Guthrie ccmcludes that instead of talking about goals, 
which might imply that some future condition “pulls the organism 
toward it,” we should of problems. This term he believes to be 

more consistent with the notion of a situation persisting throughout 
the piesent, and thus initiating behavior and guiding it in the sense 
of determining what r^ponse of the many which might be evoked 
will be adequate to remove the motivating condition. 

Hull handles the problem of goal-direction thmugh his conc^t of 
the “fractloaml antiripatory goal reaction.” He assumes that “a char- 
acternsMc and dynamic eluent of the future goal rims like a thread 
throng every moderately well practiced behavior sequence terminat- 
m a m^or rrinforeement.” In the case of huEmm learning, this 
feaeticmal ocnz^nent or feature of the final goal reaction might be a 
verbal statemmt of the problem; au ima^i^-emi^xQCt, mtore m* 
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complete or explicit, of the end to be attained; the presence of some 
feature or fragment of the total end situation, such as a piece of a 
melody or a hne or two of a poem, the anticipation of a reward or a 
pumshment, or the remembrance of some cue obtamed from a model 
or demonstration of the performance to be made 

This fractional goal situation becomes related to all the movements 
which lead to the attainment of the goal and thus to remforcement 
It becomes associated with the mtennediate goals, or the mam steps 
leadmg to the final objective So the continumg partial feature be- 
comes a guiding stimulus leading to the complete goal-response, “a 
present anticipation of an end does hterally lead to the reahzation of 
that end ” It is in this fashion that Hull ‘explains’ the nature of mtent 
or purposive behavior 

Thorndike constructed a conceptual framework m his pnnciples of 
readmess, mental set, and effect for the description of purposive or 
goal-onented behavior One of the most sigmfieant chapters in this 
Yearbook is the one m which Gates, with Thorndike’s approval, ex- 
phcitly states that in the higher forms of learning a ‘successful’ re- 
sponse IS one which is mstrumental m atbammg a goal or purpose, and 
an ‘imsuccessful’ response is one which impedes progress or fails to 
lead toward the objective Gates throws into bold relief, m the center 
of Thorndike’s system, what Thorndike himself failed sufficiently to 
emphasize mid what his disciples at times almost entirely disregarded 
Responses are selected, ehmvnated, organized, and stabrZzzed xn terms 
of their relevance to the learner’s goal 

One reason why most psychologists have hesdtated to use the 
language of goals and purposes is that such terms mi^t seem to imply 
a teleological theory of behavior But for descnptive and practical 
purposes, it is pcKSible to talk about the directmg and organizing in- 
fluence of ends without assummg or accepting any bamc philosophical 
petition (10) Woodworih has not been much interested in estabhshmg 
his own system or ‘siffiool,’ although his geieral emphasis is ordmanly 
called “dynamic psyihology.” But he has aseefibed the economy of 
Wrmng, m part, to the individual’s appeeheosKm of the proper 
goal m many Inrida of activities (43) For example, with respect to the 
advantage of the whole method of learning, he has boncluded that 
“whatever the size of [tibe subject’s) best^ learning unit, there are 
ceitam important guidmg fact^ winch can pi^y be learned by travers- 
ing the whole maze. These are the genial direction joi the goal and the 



272 RECONCILIATION OF LEARNING THEORIES 

general course of the right path. Such general orientation may best be 
acquired early, so as to provide a frame or schema into which the 
parts can be fitted” (p. 219). One reason for the superiority of reci- 
tation in learning over mere rereading is, he believes, that it “furnishes 
an immediate goal to work for” (p. 210). (He might have said “an 
immediate and realistic goal to work for.” The particular traditional 
goal of ‘learning to recite' may not be particularly worth while in 
modem education, but the principle behind Woodworth’s statement is 
a soimd one, nevertheless.) The importance of a clear perception of 
the goal in acquiring skill and in solving verbal problems will be re- 
ferred to later. 

Whether what is subsumed under goal behavior in the several 
theories of learning is a persistent problem, an anticipation, a mental 
set, a purpose, or a goal, the relationship of a determining tendency 
to economical learning is clear. The most important step in guiding 
learning is to establish the goal. The fact that the goal concept through- 
out the discussion has been treated as a dominant aspect of motivation 
implies that a real goal is one which the individual wants to attain. 
A goal, in Dewey's words, is a felt difficulty. The end-in-view should be 
made as definite and clear-cut as possible, and should be constantly 
clarified as the learning process continues. Learning then becomes the 
process of adapting means to ends. Educational activities which make 
the acquisition of information a means of accomplishing worth-while 
purposes capitalize the directive and energizing influence of goals. 
Experience is most likely to be meaningfully integrated or reorganized 
when fhe dkcovery of new relationships is instrumental to the attain- 
ment of the individual’s objectives or to the solution of his own prob- 
lems. Dewey h^ said that the school has so often failed to stimulate 
understanding because it has imposed routine tasks instead of pre- 
senting problems, and has neglected to set up the conditions for active 
use of what is being learned. What is learned is meaningful when it is 
used to bring about consequences (12, pp. 146-47). 

6. So-called Trial-and-Error Behavior Might Be More Appro- 
priately Described As a Process of ‘Approximation and 
Correction' or of ‘Trying This-and-That 
Lead to the Goal' 

There seems to be complete agreemKit among the authors of the 
theoretical chaptmis that the responses of an organism in a novel 
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situation are never completely random The behavior is variable, it is 
true, but not a matter of chance Motivatmg conditions m the or- 
ganism and perception of the objective situation, even though it is 
vague, incomplete, or even erroneous, combine to direct and limit in 
greater or lesser degree the range of trial responses ‘‘Trial and error 
behavior, then,” says Woodworth, “is directed toward a goal but is 
not controlled by any explicit perception of the relationships involved” 
(43, p 747) 

Learmng has been described as a closer and closer approximation to 
a successful performance (2) The crux of the leammg process is to 
measure each attempt at performance against a standard, and to adapt 
the next trial in the light of this evaluation As msight mto the goal, 
or mto the characteristics of the activity as a whole, develops, it is 
possible to gauge more accurately the appropriateness and inappro- 
pnateness of the responses which are tried Thus modification of be- 
havior IS made possible by the discernment of means-end relations 

When the problem is relatively easy, and when the mdividual 
attacks it with a favorable set or approaches it from a fortimate angle, 
the appropnate reorgamzation of experience may take place suddenly, 
with practically no tnal and error This immediate perception of the 
essential relationships has been called msight, and has been dramatized 
m the Gestalt literature Some leammg curves, however, show a some- 
what protracted period of effort with httle or no progress, followed by 
a sudden solution or an adequate performance There has been a ten- 
dency m discuissmg these cases to emphasize the sudden solution and 
to disregard the antecedent trials But the pre-solution behavior may 
have been exceedmgly important By explonng and manipulating the 
situation, it may have been possible to discover relationships which 
were first obscured by the external features of the problem These ac- 
tivities may also have been mstrumental m rearranging the ^^ntial 
factors mto new patterns, or bringing them mto the same field, ^ that 
relationships once difiScult to perceive finally became apparmt Such 
a process of exploration and tnal may be either overt or covert It is 
probably as valuable to rearrange ideas or approach them from a 
different magle or set m order to bring them into new and pos- 
sibly useful relationships as it is to vary one's overt pax>cedure in 
solving a mechamcal puzzle or acquiring a motor ^ull. The illustra- 
tions of problem solving which Hartmann gives m his dhapter, and afeo 
the formulataon mid evaluation of tentative hypotheses or attempts at 
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solution, clearly exhibit this exploratory process. Lewin points out also 
the advantage of 'standing back’ to take a look from a distance at 
the field as a whole, thereby ‘widening the field taken into account.’ 

We have already pointed out that sudden insight, either immediate 
or delayed, may not occur, particularly in very difficult problems 
The attainment of partial insights and the gradual emergence of xm- 
derstandii^ of the situation as a whole make the course of learning 
look very much like that depicted in the typical learning curve. 

These interpretations of trial-and-error behavior clearly indicate 
that pre liminar y exploration and manipulation and successive efforts 
at successful performance are not to be set off sharply from solution 
behavior. Botii a^eets of learning activity are essential to a com- 
prehensive description of adjustment. Insight may be considered as a 
result which occurs in certain tyi>es of learning; it describes the com- 
pletion, or at least the essential coordination, of the fully organized 
adequate response. The only sense in which insight may be thought 
of as a 'process seems to be a methodological one in which the learner 
makes a systematic effort to discern the essential relationships in the 
problem. In any event, insight still is a descriptive term, and as such, 
it may be used to characterize an important phase of learning. 

We may agree with Hartmann, then, that: 

7. “liOaming Is Essentially Complete [Except Perhaps for Attain- 
ing Greater Precision or Beaching a Given Level of Per- 
formance] When the Individual Has Clearly Perceived 
the l^ential Belationships in the Situation and Has 
Mastered the Eimdamental Principle Involved 
in the Concrete Problem” 

It must be emphasized, however, that this comprehension may not 
arise through fored^t. In the process of trying this or that means 
of reaching the goal, the successful responses may occur only vaguely 
(ur occasicmally by design. The mix of the learning process may be 
principally that of recognizing the f^propriatene^ (or inappropriate- 
neas) of the acts after they occur. The evaluation of a response after 
it has occurred has been called hindsight. But since this evaluation 
d^iends upcm the discernment of means-end rations, it may be 
piopeidy subsumed under tiie general t^m ‘insight.’ Ihe fact that the 
l^txner the li^t’ after the re^onse has ooeuired does not make 
Ids behavior less sagacious. Sudi understaiyfii^ is a pronoinent feature 
of meaningful learning. 
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8. The Transfer of Learning from One Situation to Another 
Is Roughly Proportional to the Degree to Which the 
Situations Are Similar in Structure or Meaning 
Every theory of learning must make an effort to account for the 
transfer of trai n ing, for the fact of transfer is clearly evident- Al- 
though the systematic interpretations of transfer differ, the dissimilar- 
ites are more linguistic than functional. 

Experiments in conditioixing have shown that transfer frequently 
occurs in some amount, even in connection with the relatively restricted 
situations with which these investigations are ordinarily concerned. 
Thus Hilgard and Marquis conclude, “Every response is elicitable, not 
just by one stimulus, but by a class of stimuli. Correspondingly, every 
stimulus elicits, not just one response, but one of a class of responses." 
Guthrie seems to be more impressed with the ^»ecificity of learning 
than Hull. He asserts, “Behavior learned in the classroom will not 
be in evidence on the street.” He implies that the individual must learn 
to respond to most of the particular situations he will meet in life, 
for he says, “It appears that practice is necessary to the extent that 
the response must be elicitable from a variety of conditions. ... If we 
desire the boy to be able to perform in a variety of situations, we must 
practice in a variety of situations.” He describes the learning of a 
skill, not as the making of an association or a series of connections, 
but as the acquisition of “many thousands of associations that will 
connect specific movements with specific situations.” Nevertheless, he 
leaves room for a slight degree of generalization or transfer, for he says 
that for conditioning to occur the general situation must remain sub- 
stantially the same, and that successful practice must be conducted 
in the general situation in which the performance subsequently is to 
be expected. Guthrie knows, however, of no general theoretical prin- 
ciple which would enable him to predict how much a situation might 
vary from the original one and still evoke the same r^ponse. 

Hull also recognizes the fact tiiat conditioned stimuli need not 
recur in exactly their ori^nal form to elicit the a^oeiated response, 
but he does point out that as the situations differ more and more from 
the initial form, the intensity of the reaction pro^esisively de<areases. 
Like Guthrie, he points out that the rei^poBS^;may foe conditioned to 
a large number of points in a given stimuli^ continuum, so that it will 
be evoked by many varieti^ qf the bs^e situation. But Hull also 
desenb^ how mediatii^ reactioi^, parlictil^ly verb^ response^ may 
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serve to connect a given response with many specific variations of a 
stimulus pattern. 

HulPs conception of the habit-family hierarchy is also closely re- 
lated to what is conventionally known as transfer or spread of learn- 
ing. In the process of adjustment, the individual is likely to learn more 
than one way of reaching the same goal. But all of these alternative 
response patterns will be conditioned to the same fractional antici- 
patory goal reaction. Throu^ this mediation, when one response pat- 
tern becomes attached to a new situation, all of the equivalent methods 
of reaching the goal will also become elicitable by the new situation. 

Because the critics of the doctrine that transfer of training 
takes place through “identical elements” in successive situations have 
fastened tiie stigma of atomism upon the term, Woodworth has pro- 
posed to substitute “identical components” for it. Gates has explained 
that ma identical component, to Thorndike, might mean anything 
from some fairly specific and striking feature of a total situation to 
a pattern, or nexus of relationships, in the external field to which the 
oj^anism responds. Transfer may take place, therefore, either in terms 
of identical parts or in terms of identical patterns. Apparently Gates 
would agree with Hartmaim, when tiie latter declares that, “Similarity 
is siinilarity of the total pattern and need have nothing to do with 
any of the parts.” At least Gates would insist that there is nothing in 
Thorndike’s conception of identical elements which would exclude the 
prepotency of patterns or configurations in carrying the burden of 
transfer. Whether, aa Hartmaim insists, Thorndike has introduced 
incongruous concepts into his basic scheme by interjecting the prin- 
ciples of belonging and similarit7 of pattern, we shall leave for dis- 
cussion among the theorists. For practical piuposes, they seem to be 
talking about approximately the same things. 

Long ago, Hiomdike pointed out that we react not only to the 
gross aspects of situations, but also to their prepotent, and possibly to 
their subtie, features. Things which are essentially alike may appear 
on the surface to be v^ different. When one gets at the bottom of 
something new, it may not be so novel after all, for he then recogoizes 
timilaiities which were not obvious at first. But there is no £»surance 
that the learner will dig under the surface of things to thmr ^ential 
characteristics, or thtir basic structures — -thmr real meanings. As 
Thorndike has pointed out, transfer depends not only upon the presence 
of identical eompooeats, but upcm attitudes mod methods which dis^ 
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pose the individual to make an aggressive attempt to discover them 
The mdmdual must be guided and tramed m systematic methods 
of gettmg at the essential features of the situations -which life and 
learning present 

There is no real conflict between the two so-called theories of trans- 
fer — ^identical elements and generalization — for the two ideas are 
essentially complementary Generalization occurs by reacting to -fche 
feature, prmciple, or relationship that is common to a number of con- 
crete situations that differ only m nonessential details Therefore, the 
process of digging mto gross totals to discover their sigmficant charac- 
teristics IS a means of facihtatmg generalization, and so the transfer 
of traimng 

Finally, there would seem to be no reason why conditioning theory 
could not accept the hypothesis that generalization and transfer take 
place by respondmg to the recurrent pattern in a succession of situ- 
ations which vary m detail rathar than basic structure Such an in- 
terpretation seems consistent with the evidence that responses can be 
conditioned to a defimte arrangement or oi^amzation of evaits, and 
that the organism can discrimmate one pattern as a whole from an- 
other Hilgard and Marquis, for example, report that experiments 
have sho-wn that a response conditioned -to a musical fi.fth generalized 
more effectively to other pairs of tones m the same ratio than m other 
relationships 

In summary, the observation that the transfer from one situation 
to another is, in general, roughly proportional to -the degree of resem- 
blance between them can mean ibat tbe similarity can be, and perhaps 
most often is, that of pattern rather tihan of ^cific parts Furl^ier 
evidence on the relationship between organization of expenence and 
transfer can be found m certain recent experiments on retroactive in- 
hibition Those mvestigations have mdicated that interaction between 
original and subsequent learning activities is not so much a function 
of tile detailed constita^ts of the successive learning mat^iak as it 
is of their oiganization (34, 35, 40). 

9. Discnminatiaa, As Well As Geaeralizatioii, £9 an 
Essential Aspect of Effective fjeaming 

Suee^ful adaptive behavmr d^iends iqxm the ainlify of the or- 
ganism to dtetect differences as well as Hkstessea. Sometimes busiaii 
beings overgeneralize, that is, they re^ond ^ahke to sitiiations -whl^ 



278 RECONCILIATION OF LEARNING THEORIES 

should not be subsumed imder the same class of events; they maJce a 
concept or principle much more inclusive than it should be. Actually, 
generalization and discrimination are correlative processes. Making 
meanings more exact, for example, is both a process of expansion and 
restriction. In other words, not only does it involve the extension of 
a language symbol to wider ranges of experience, but also it often 
necessitates the exclusion of certain data which were once less dis- 
criminatingly subsTuned. 

The process of reorganizing e3q)erience in meaningful and purpose- 
ful ways depends upon the ability to note specific details or particular 
objects in a more inclusive framework. Lewin interprets differentia- 
tion as the process of structuring the field. The examples he gives 
are excellent instances of progressive explication of detail within a 
structural framework — ^learning tiie detailed layout of a geographical 
area, so that places and streets or roads are clearly located with respect 
to one another; understanding the social relationships of the environ- 
ment; developing the self-others discrimination and acquiring a vivid 
sense of individuality as well as social membership ; distinguishing the 
real from the unreal, and so on. 

If one is to gain effective contiol over experience, he must get 
beyond the point of dealing only with its gross features. We have 
already pointed out that one cannot determine whether situations are 
really similar or dissimilar without reacting to their subtle charac- 
teristics. The child learning to read may be able to distinguish certain 
words from others on the basis of difference in general outline. But 
other wor(te caimot be so distinguished, for, though different, they may 
appear to have the same general pattern. Therefore, the child ulti- 
mately h^ to attend to the detailed characteristics of words to dis- 
criminate one from the other. Of course, in recognizing words, the 
child must not only note letters and groups of letters, but must respond 
to theK! details in proper relation. This sort of illustration su gg ests that 
differentiaiicm, which is the process of distioguishing details in a situ- 
ation first experienced in a more general and unanalyzed form, does 
not consist in bre akin g a whole into isolated parts. The members of a 
configuration can attain a real degree of individuality without losing 
their interdependence. This is what Hartmann means when he talks 
about the development of an articulated whole. The same concept 
appears in Lewin’s d^ussion of functional analysis. He objects to 
the assumption on the part of some critics that field theory is opposed 



McConnell 


279 


to analysis or attention to parts. It is upon a certain method of 
analysis that the field theorist insists. It is essential, says Lewin, to 
start with the whole, and instead of fastening upon some isolated ele- 
ment, to give progressive attention to the details with full awareness of 
their relations. 

Nevertheless, the process of differentiation can and should often 
extend far enough for particular objects, events, or ‘parts’ to attain 
status in their own right, so to speak. To develop new meanings, or 
to integrate appropriate phases of previous experience into new and 
useful patterns, it is necessary to take many things out of their orig- 
inal contexts and to organize them in new relationships. This process 
of reorganization, then, depends upon the degree to which the indi- 
vidual has distinguished the crucial features of the situations which 
he has met, and has learned to respond selectively to these more spe- 
cific and concrete properties. 

The concept of differentiation is, of course, not a peculiar phase of 
field theory. The fact of progressive differentiation and specialization 
of structure and function has been known and studied for a long time 
in biology and physiology. Studies in infant behavior have also dem- 
onstrated its occurrence (3). We may accept it, then, as a fimda- 
mental aspect of behavior. 


III. SUMMABY 

Learning is an exceediugly complex process. One reaches that con- 
clusion after studying any one of the principal theories of learning. 
The conclusion becomes still more inescapable when one analyzes sev- 
eral systematic points of view and attempts to reconcile these sup- 
posedly distinct positions. But one would arrive at the same judgment 
by an intensive and critical survey of e^eriments in learning. For 
that matter, purely empirical observation of how children or adults 
learn is sufficient to reveal that the nature of learning is ansrthing 
but a simple problmn. How children learn their spelling words, for 
example, is a baffling matter that is far from completely undmstood, 
and therefore only partially under control in the dassroom. 

There are many factors, operating interdqpencknily, which de- 
termine tile process and the product of learning. R is necessary to con- 
jure whhi the organism, parrticulariy its motives and the nature of its 
previous ez^^sriences; ti^ tituation,; ta^, m pKobl^ which tire or- 
gaUffim faees^; tiie conditions under ’practice is conducted; the 
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methods of work which the learner uses ; the extrinsic incentives which 
are applied, such as reward and punishment, and how the subject 
interprets the incentives; the repertoire of possible responses to the 
situation which the learner has available to try; the sagacity with 
which the individual determines the consequences of his acts; and the 
ingenuity with which he adapts his responses in the light of their 
relevance to his goal. This is only a partial list of the many variables 
which are influential in learning. Furthermore, every one of these 
factors is in itself a complicated dimension. For example, Lewin’s 
discussion of the effect of fleld forces and the level of aspiration shows 
how complex the problem of motivation really is. 

No one of the essential phases of learning for a given subject at 
a given time can be altered without inducing some change in the other 
factors which are operating. This meaixs that we should devise methods 
of investigating the interrelationships of the major variables or con- 
ditions which operate together to produce significant changes in be- 
havior. Although laboratory e:^eriments in learning very frequently 
serve to identify crucial factors in the learning process, educational 
psycholo^sts must undertake a systematic attack upon problems of 
learning which are educationally significant at all levels of maturity. 
These investigations should have a double orientation. They shorild 
be concerned with problems of practical importance in the educational 
enterprise, and ihey should also be designed to 3 deld crucial evidence 
on fundamental questions of the nature and economy of learning. The 
fact that manifold variables in many interrelationships and in con- 
nection with many types of concrete problems should be investigated 
does not mean that we should not attempt to systematize the results. 
Rather, we should, as Carr (5) proposes, correct the overly simplified 
descriptioim of learning, and ‘'give a truer insight and appreciation of 
their essential complexity — ^to introduce complexity into that which 
seems to be exceedingly simple, but to describe this complexity in 
terms of gmreral printiples.” 

Without stopping to debate with Hartmann tiie justification for 
eclecticism from the pmnt of view of ^stematic theory, we may 
emphatsize again the necessity of developing a set of principles 
numirarom enou^ to ^brace all kinds of situations and tasks. We 
should irot tiy to reduce con^lex performances, such as problmn solv- 
ing or the acquisition of .ecnniplicated to the pattern of cendi- 

timm^ We agree H^gard and Marquis that, in oar presmit 
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state of knowledge, it would be undesirable to extend conditioning 
principles to learning situations extremely remote from fbose from 
which these prmciples were derived On the other hand, we see no 
reason at present unparsimomously to ascribe the qualities of insightful 
learning to the many responses which we attach to situations for no 
other apparent reason than that those situations occurred simulta- 
neously with certam others So far as any inherent connection between 
the word and the object is concerned, for example, the child might as 
well learn to call his pet anythmg else ^ well as ‘dog ’ Many of our 
attitudes are entirely irrational We dislike mathematics because we 
disliked the teacher who taught it Most of our social attitudes prob- 
ably have a base equally restricted to the relatively chance occurrence 
of one situation or condition with another We apparently do not need 
the notion of insight to describe learning adequately m these situations 
What we need is a body of principles full enough to extend over a 
very wide range of learmng activities We agree with Lewm that we 
do not yet possess m psychology — though we may ultamately arrive at 
that stage — a very few general formulae capable of accoimtmg for the 
tremendous variety of learmng activities 

Although the several theories of learmng outlmed m this section 
differ in ways and for reasons which we have discussed, they never- 
theless possess in co mmo n the senes of mne basic attnbutes which 
were outlmed in this chapter Still other points of agreement could 
have been discussed, as, for example, the principle that practice under 
proper conditions, rather than mere repetition, is conducive to learning 
However, we have identified a sufficient number of broad propositions 
which are consonant from one theory to another to mdicate that under- 
neath the distinctions among the systems there are certam fundamental 
congruities which lay a positive basis for the guidance of learmng. 
These basic prmciples, when supplemented by the results of research 
on problems of interest and motivation, practice, the developmeat of 
meamngs, problem solvu^, transfer of training, and other important 
phases of learmng, have important imphcations for the educative 
process The second section of this volume imdertak^ to present these 
ccmstanctive approaches to the conditions of ^ective learmng Not 
all topics whi^ zm^t have been treated are drscnssed, but the ernes 
whi<h. have been selected are of wide sagmficanoe in contemporary 
edueati^ « ' 

The dh^tear ©n mterest and motivatiem discuss^ tiie way in winch 
intm^ests motives stimulate, direct and s uata i n learning shows. 
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too, that there are very few natural interests, but that the great variety 
of activities which claim man’s attention do so because he has become 
interested in them through learning. It explains, as well, that learning 
accounts in Allport’s words, “for the endless variety of goals sought 
for by an endless variety of mortals.” 

The chapter on the relation of emotion to learning presents the 
interesting conclTision that emotional behavior and learning are related 
aspects of the broad process of adjusianent to the enviro nm ent. Mal- 
adjustment is said to occur when the individual fails to progress from 
the diffuse and poorly integrated stages of behavior (in which the emo- 
tional factor is pronounced) to the more specific, precise, and highly 
orgmiized behavior which characterizes an effective attack upon prob- 
lems mxd obstacles. The discussion explains the importance of pur- 
poses and goals and the significance of the level of aspiration in the 
organization of adjustive behavior. It emphasizes the importance of 
success and the negative effects of failure and frustration. It em- 
phasizes the fact that the school must recognize that learning is but 
one part of a much larger and more significant adjustment process for 
which education is responsible. 

“Practice makes perfect” and “learning is not accomplished by 
practice” are two half-truths for which the chapter on the role of 
practice in learning substitutes a practical outline of the conditions 
wMch make practice productive. Although it is clear that sheer repeti- 
tion in and of itself may not only be unproductive but actually harmful 
in learning and that drill for repetition’s sake is reprehensible, this 
discussion shows that there is still a necessary time dimension in 
learning and that many of man’s most complex performances are 
actually the result of an enormous amoxmt of practice conducted imder 
favorable conditions. 

The most important problem in education, and at the same time 
p^haps the most difficult one in psychology, is the development of 
meanings. In writing the chapter on language and meaning, Horn 
found that theory and research in psychology have contributed rela- 
tively little directly to the educational problem, but that most of the ex- 
perimental evidence has come from educational research, which has ex- 
tensively investigated tiie attainment of language abilities and lan- 
guage as a medium of instruction. He discusses the nature of ideas, the 
nature and limitations of language, limitations in tifie developmrait of 
meanings or constructs which are inherent in the student, and tiie in- 
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fluence of these factors upon understanding. This chapter is replete 
with illustrations of learning in school situations, and it is full of 
extremely important implications and applications for teaching and 
learning. 

Although the evidence on reasoning and problem solving, either in 
the field of general psychology or that of educational psychology, is 
still meager, the improvement of thinking is one of the most important 
functions of education in a democratic society. The chapter in section 
two devoted to this topic provides a survey of the evidence which is 
available, and is bold enough to suggest tentative principles for tiae 
improvement of problem solving in the classroom. 

The final chapter is devoted to the psycholo^eal foundations of 
the curriculum, with particular reference to the problems of organiza- 
tion and sequence. At first thought, a chapter on the curriculimi may 
seem out of place in a book on the psychology of learning. But, as 
the author points out, the curriculum is one of the principal means 
which the school us^ to guide pupils’ learning. Althou^ the selection 
of the content and the experiences of the curriculum is an enterprise 
in which the psychologist may cooperate with other educational spe- 
cialists, the form in which the content is organized and graded for 
efficient learning is the psychologist’s particular problem. The litera- 
ture on the curriculum contains not a few uncritical references to the 
psychology of learning. The ‘subject’ curriculum is sometimes con- 
demned by tracing it to the iniquiti^ of ‘atomistic’ theories of learning. 
The ‘experience’ curriculum, on the other hand, has been caDed the 
educational counterpart of the ‘new psychology.’ The reader will be 
inter^ted to see how th^e contentions fare in the chapter on the 
curriculum, and to discover what implications the author finds in 
an eclectic psychology of learning for curriculum organization and 
sequence. 

The Yearbook Committee hopes that thoughtful considra*ation of 
the theory and the research in human learning as discxissed in this 
voliime will stimulate the scientific investigation of problems which 
are of crucial significance in education and which are also important 
aspects of a systematic formulation of tiie learning process. A knowl- 
edge of the fundamental problems in learnmg theory and a familiarity 
with tite results of educational and p^choit^eal experimentation 
idmuld enable us to conduct r^areh .whl<^ wHl really come to gri^ 
witii znal^ p^lems of learning and Instiuctiem. 
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I. iNTBODTrcnON 

A major portion of this volmne is devoted to the discussion of 
learning phenomena as they are described and explained by three in- 
fluential ‘schools’ of psychological theory — conditioning, connectionism 
and field theory. The implications of the problem of motivation for the 
different viewpoints have been called to the reader’s attention in chap- 
ters dealing with the several systems, and particularly in chapter vii. 
Therefore, in the treatment of motivation in lecatting which follows, 
little specific mention will be made of ‘theori^ of learning.’ Motivation 
will he c&nsideTed simply as one of the conditions upon which learning 
is dependent. Obviously, it is only OTie of the conditions necessary for 
learning to occmr. A more complete list might take its point of de- 
parture from an outline such as the following: 

A. Qualitative Conditions (which must be met for any learning to 

occur; ‘all or none’ conditions) 

1. The organism must be capable of mtdtiple response in a given 
situation. 

2- The organism must be capable of variability of response pat- 
tern or behavior. 

3. The organism must be plastic; capable of profiting by or 
througli experience. 

4. The response padtem to be learned must be one structuraliy 
and functionally possible for the organism. 

5. There must be energy changes in the environmentf intemal 
and/or external, and th© intensity of the (hanges must exceed 

, the threshold of the behavkar to be lesamed. 

6 . ' There mwt be a fh^ e&currenee of the response, patfyscn .'*s 

the xesult cff: 
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a. chance (pure trial and error) 

b. the response being native, or, one previously learned to 
some element of the situation 

c. reasoning; problem solving 

d. guidance; tuition 

e. imitation 

B. Quantitative Conditions (which may vary in degree, such vari- 
ation being directly related to the rate and permanence of 
learning) . 

1. Condition of the organism as the result of age, 'capacity,’ 

fatigue, etc. 

2. Motivation 

a. Preparatory set (drive; other behavior occurring at the 
time; amount and kind of related experience; etc.) 

b. Incentive (appropriate to the set), the attainment of 
which results in reinforcement. 

3. Repetition 

It should be noted that all of the so-named qualitative conditions 
must be met for learning to occur. On the other hand, the quantitative 
conditions are interdependent and the measurable results of learning 
are, to a large extent, functions of their interaction. Learning in the 
classroom may take place with a minimum of motivation provided 
there is extended practice, or it may occur (more eflBciently from the 
^andpoint of most criteria) with a minimum of repetition provided the 
motivation is strong and appropriate. It is within this frame of refer- 
ence that the present discussion is presented. 

II. Tee General Problem of Mottvation of Behavior 
1. Motivation and tbe Causation of Behavior 

Hu man behavior is always complex. Often the causaP factors are 
not readily discernible. And when they do lend themselves to obser- 

^'Ciause’ is here used to refer to any or all conditions (simple or complex; 
within or outside the organism) responsible for behavior. Environmental stimuli 
may serve as ‘causes’; relationdbips between stimuli, or between the organism 
and its environment also may be ‘causes.’ The cause of behavior may precede that 
behavior or it may appear to occur simultaneously with (lie behavior. PHirther- 
more, there may be interacti(m. of the 'cause’ and the behavior it evokes, as a 
result of which the origiiud 'cause* itself nxay be altered. 



RYANS 


291 


vation they are likely to be so intricately interrelated as to confound 
the most painstaking attempts at prediction. But all behavior is de- 
pendent upon causation. Patterns of response are not emitted spon- 
taneously and independently of causal antecedents. They are directly 
related to the status of the organism at any given time and to the 
changes taking place in the external environment. The effects of 
immediate stimuli have been most prominently discussed in psychology. 
It has long been recognized, however, that the behavior of an individual 
at a given time cannot be foretold simply from a knowledge of the 
stimuli impinging on his nervous system, regardless of how completely 
the external environment is understood. Something must also be known 
of the organism’s internal state of affairs. The individual’s needs, his 
interests, his attitudes, and their relation to the situation must be taken 
into accoimt. These are commonly grouped under the more general 
heading of ‘motivation.’ 

Motivation has to do with the why of behavior. It relates to the 
more remote causal factors. Conditions within the organism which 
produce increased ojctivUy and which give direction to behavior are 
motivating conditions. The motivated animal is active; the satiated 
animal is quiet. Hunger, thirst, sex excitement have their bases in 
fundamental tissue needs. Typically they stir tiae organism to activity 
and, depending upon which ones are operating, determine the nature 
and degree of rehouse to a particular incentive -situation. Attitudes, 
interests, and purpose serve similarly to arouse activity and to set 
the course of that activity. 

Bird, in his Sodcd Psycftology (4), includes the following ap- 
propriate commits on the meaning and use of the term motivation in 
describing behavior. 

Motivation is the general term used to dmgnate -the dynamic 
rdationtidps of an organism with its environmait. The term does not 
point to a specific activity or even to a pattern of behavior; stated 
differently, it dora not d®iote that which has been dbsearved. Moti- 
vaticm is a concept. It is an infereace . . . imputed because fivmg 
oigankms do not always respond to similar rituatiox^ in the same 
manner. ... 

If shnilar titoaticH^s axe lespooded to ^ffereaxtly, and if the 
t^erences are not expfieaUe in terms of latent baHts, dieited as 
a oed^ex tituation is perceived now one Way and mm another, it is 
aasuBsed thht the effective variable is state of the organism. 

Ehowtag ti^ an animal has been lefd or he^% without for '■a, 
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measured period of rime, has been, deprived of water or of a mate, 
we then proceed to postulate a relationship between tiie state of 
hunger, thirst, or sesnal excitement and the variability of response. 

Or, having knowledge of antecedent promises, interrupted activities, 
and planning, each describable as particular egressions of behavior 
occurring in social situations, we then conclude that a man reacts 
positively to succeeding atuations and ne^ects others because he 
intends, desires, or wishes to achieve an objective. Always the state 
of disequilibrium, tension, or desire, that is of motivation, is imputed 
or inferred. Motivation is not observable behavior but a concept 
devised to cover a number of relationships having tiirir immediate 
point of ori^ within tire organism (4, p. 32). 

Several years ago Thorndike tmdertook to describe certain aspects 
of motivation in his book, The Psychology of Wants, Interests and At- 
titudes (68). In pointing out the significance of the problem mid 
orienting the reader with respect to the more detailed discussion of 
special studies which follow, Thorndike listed eight general character- 
istics of motives as they operate in directing behavior. It is pertinent 
to note these distinctive features of fimctioning motives: 

First, a want or interest may be extremely sentitive. For exam- 
ple, whether an aTifma.1 will eat a bit of given food in a given place 
dep^ds not only on how hungry it is but also upon whether some 
other animal is taking bite of it. . . . 

Second, there may be action of parte or features or distortions 
of wants, inter^te and attitude. There may be predominance now of 
cne and now of another feature. . . . 

Third, they often act toother, with summations, alternations, 
inhitations, and rtinforcemente. Curiosdfy and fear is a clastic illus- 
tration. ... 

Fourth, the respcmses evoked by a want at first or early occur- 
rences of a situation are often 'imperfect,' that is, much less wtil 
fitted to satisfy the animal than they could be or than they often be- 
come after many occurrences. . . . 

the responses evoked are often multiple and varied. The 
same situation, according to changes in the animal (the change may 
be due to nothing more than tiie continuance of the want and the 
occurmices of the re^Hmsffl so far made with their results on the 
animal), evokes one after anoth^ of whatever responses are in the 
animal's repertory in coni^ction with the want> the tituaticm, and tl» 
aforesaid dianges. . . . 
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Sixth, the existence of an active want in a creature need not in- 
volve any consciousness of what it wants — ^any ideas or expectations 
that such and such will satisfy it. At thar first occurrences all in- 
stinctive wants are tsnpically barren of ideas, and in the lower aniinals 
many of them remain so. . . . 

Seventh, there are obvious differences in the strength or intensity 
of wants, but otur measurements of these are as yet eixti^nely crude. 
One want may be stated as stronger or more intense than another 
by observations of how they feel or by observations of how they 
make the person behave. . . . 

Eighth, the individual differences within the human species in 
the strength of various wants are very great (68, pp. 12-15) . 


2. Some Terms Employed in Describing Phenomena of Motivation 


The terminology of motivation is, to a lai^e extent, peculiar to the 
field. Certain key concepts are briefly presented below. Others will be 
introduced as the discu^ion proceeds and as the occasion demands. 


a. Set. This is perhaps the most fimdamental term used in con- 
nection with motivation. Probably very few response patterns, overt or 
symbolic, occur without some preparation on the part of the organism. 
The preparatory adjustments may be either intentional or involuntary. 
And the individual may or may not he aware of them. In any event, 
behavior is influenced to an ^preciable d^ree by wbat Woodworth has 
called the “activity in progre^.” Himger, fatigue, fear, intCTests, at- 
titudes, purposes, and similar motives prepare the individu^ for cer- 
tain types of behavior. They fimction as 'preparatory sets. The set 
^ves direction to behavior; it provides adjustments favorable to a pat- 
tern of activity and thus maintains the course of the activity. 

Dashieli, in a discu^ion of what he refers to as “a ne^eeted di- 
mention to psychological research, ’’ calls attention to the importance 
of set in the determination of behavior. What, he asks, is the nature of 
set? What are the features common to the phenomena variously de- 
scribed by such words as readiness, expectancy, determining tendency, 
predii^K^tion, set, and the like? There are, he two dbaraeter- 

itiios that stand out. “Wo note in all cas^ an in^hioation of a Mf- 


fermiiial readiness . i . [and] . . . we that each eontfithm has resulted 
fnaar form of perseveviM^* (IJi, p. 


Datidtil, the e 
response. 


„of are readmdss.sk^ 
tiraracter of mhfcesiis 
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ascribable to increased readiness. The purposive or goal-seeking char- 
acteristics of some forms of set are manifestations of the perseverative 
process. 

Paschal’s recent review of the trend in theories of attention (55) 
also covers various systematic explanations of aspects of the problem 
of set or preparatory behavior. Regardless of what its ultimate nature 
may be, the ‘set’ of the individual is a potent determiner of response 
and must be reckoned with in any learning situation. 

b. Incentive. Incentives are objects or symbols that the organism 
strives to attain. The behavior of a motivated organism is to a large 
extent directed toward incentives of a particular class. When the ap- 
propriate incentive is attained or avoided, a motive or drive is tem- 
porarily satisfied, and as satiation is approached the activity of the 
individual diminishes. Incentives are usually thought of as being ex- 
ternal to the organism (the drive or motive is internal) in the sense 
that the incentive situation is provided by something or someone other 
than the experiencing individual. Thus, a task which challenges the 
individual’s ‘mastery motive,’ praise to be eiqjected for work well done, 
relief following avoidance of a situation which is feared, or food which 
satisfies tiie hunger drive are all examples of incentives. Motives or 
driv^ are sometimes classified as either approaching or avoiding; 
similarly, incentives may be designated as positive or negative de- 
pending upon whether they attract or repel. Whether an incentive is 
positive or n^ative depends not on the incentive as such, and alone, 
but also upon the motive which is fimctioning at the time.^ 

Incentive and goal are similar in meaning in that both involve 
tituations that the individual has learned to associate with the relief 
or satisfaction of some motive. 

e. Drive; Motive. For practical purposes motives (in the narrower 
and more correct sense of the word) and drives may be considered two 
terms referring to the same sort of phenomena. They contribute to the 
preparatory set of the individual. Drive is more frequently used with 

*Lewm (40; 41) ^jeaks of the wH&nces of incentives — the attaractii^ or re- 
pelling power of an incentive dependent upon liie meaning of the incmitive for 
the individual. Behavior is observed to be 'approaching' or 'avoiding,* depend- 
ing upon the poedtive and negative psychological valences of objects in the or- 
^nism’s mxvuonment. Ihe valence of a particular object, or incentive, changes 
in accordance with the needs of the individual. 'Ihe vfdances of incentives give 
direction to behavior. 
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respect to the physiolo^cal needs such as hunger and thirst. But 
interests, attitudes, piuposes, and similar learned determinants of 
behavior are driving forces in just as real a sense. 

Woodworth describes a motive simply, and clearly, as, “a state or 
set of the individual which disposes him for certain behavior and for 
se e ki n g certain goals. ... A motive, or drive, releases some of the 
organism's store of energy and directs it into a certain channel” 
(75, pp. 368-69). 

In a discussion of learning McGeoch defines a motive as “any con- 
dition of the oi^anism which points it toward the practice of a given 
task and which defines the satisfactory completion of that task” 
(43, p. 312). 

Motives or drives may lead to mther approaching or avoiding be- 
havior with respect to an incentive. Holt (28) propMes this sort of a 
classification of drives, calling them adient and abient. Adience refers 
to “the tendency to get more of a stimulus;” abience refers to “the 
tendency to get less of an exciting stimulus.” Similar classifications 
have divided drives into appetite and aversions (69). Other writers 
(48) , however, have expressed the opinion that both approaching and 
avoiding behavior are fundamentally similar and that motivation is 
tmi-directional de^ite outward appearances. Nevertheless, from the 
observational standpoint, it seems that motives in many instances 
dirpct behavior either toward or away from incentive situations. 

Drives are sometime classified as ‘internal' or ‘external’ accord- 
ingly as they are aroused by situations within or outside of the 
oiganism. Himger would be «ai example of an originally internal drive; 
exploration mi^t be an example of an external drive. Through learn- 
ing, an ori^nally internal drive may be ‘externalized’ (2; 59) so the 
incentive or an external cue serves to arouse the drive behavior; orig- 
inally ectemal drives, also, may come to be aroused by stimuli within 
the organism. (See section v, “The Development of Motives.”) 

d. Purposes; Goals. These terms are ccanmonly used in educational 
philosophy. It should be noted that goals are identifiaMe with the in- 
centive-situation;* purpK^^ are contributors to set. Groals are defined 

^ Hull d^nes 'gcud’ somevviist di&erenfiy as "the reiafoielBg state of affairs 
towards Ihe attshiment of wMch a behavkr sequesiee of as. m&aasca. may be <&■ 
recced (29, p. 16). Thss, goal is sot the same as imeeiitive, bot is 

the Qigan^mic state whkii foUows atfejanaitat d an incentive oqnapptlibfe 
mth a' rnotive or ifaive. 
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objectives which the individual seeks to attain. Purposes are sets with 
respect to particular goals. 

Tolman employs the terms goal-object, goal-situation, and ‘goal’ 
to refer to inteimal physiological conditions or external environmental 
objects which the organism is driven toward or away from. ‘Purposes’ 
for Tolman are drives or uj^es to get to or away from a given type of 
goal-object (69). 

Woodworth writes of purposes and their fimctioning as follows: 

TTinngh the word ‘purpose’ is sometimes used so broadly as to 
cover any activity directed to a definite end — ^any form of goal seek- 
ing — it is better reserved for cases where the individual has some 
foresight of the end. Foresight depends on memory, for the outcome 
of an act cannot be foreseen except by one who has had experience in 
performing similar acts and noting their results. 

A purpose can be defined as a goal-set with forea^t of the 
results to be obtained. It is an idea of certain durable or tmde- 
sLrable results motivating activity directed toward obtaining or 
avoiding those results. You can have an idea of a detirable state of 
affairs without acting on this idea. When you say, ‘Fd like to do 
this, or to have that,’ your witii is not yet a purpose, but if you go 
cm to say, ‘I’ll do it. I’ll get it,” you have adopted the wish as a 
purpose (75, p. 396). 

e. Irttrinsic and Extrinsic Motivation. Motivation is sometimes 
described as intrinsic or extrinsic. In the case of the former, what the 
individual does, or learns, is presumably for the sake of engaging in the 
activity itself. In extrinsic motivation the incentive or goal is arti- 
tidally introduced into tiie situation; the motivation is not an original 
function of the matmal to be learned or of the learner’s attitude toward 
it. Intrinric motivation presumably would be involved in swimming, or 
learzung to swim, solely for the pleasure of the activity; learning to 
swim to attain a Boy Scout rank or to engage in competition, mi^t 
be cited as examples of extrinsic motivation. 

In intrinsic motivation the drive is desire for the activity in ques- 
tion; the incentive is an immediate goal, participation in the activity. 
In extrinric motivation the drive is to attain or to avoid an incentive 
apart from the activity itself; the incentive may be an immediate or a 
remote goal, which is extraneous to the activity and which may or may 
not be related to it. A monetary reward for succe^ in learning is an 
example of an immediate goal, morelated and extraneous m far as the 
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learning activity is concerned. ‘Graduation’ from high school, to which 
end a pupil may be encouraged to complete courses distasteful to him, 
is an example of a more remote goal, also extraneous to the learning 
activity, but directly related to it. 

It is sometimes maintained that intrinsic rather than extrinsic 
motivation is to be desired in directing learning. Obviously certain 
drives and incentives are more appropriate than others for use in the 
school when various personal and social factors are considered, but so 
far as the efficiency of learning is concerned there is little conclusive 
evidence regarding the superiority of intrinsic motivation. In fact, it 
would seem to be very desirable to utilize such goals as those pertaining 
to an individual’s career in facilitating the learning process. 

In connection with his studies of intrinsic and extrinsic motivalang 
devices Thorndike writes: 

In certain respects, intrindc interests do possess greater merits. 

In so far as the task of education ... is to develop or strengthen 
certain interests as more or le^ permanent features of a person’s 
makeup, the more intrinsic the int^est can be, the less dependent 
upon outade aids and cireumstanc®, the better. . . . But th^ 
advantages (intrinsic interests) . . . have been exaggerated in the 
educational theories of the last half-century. If am educated adult for 
any reason is induced fay any force, no matter how external, to want 
to learn a certain thing, no matter how remote learning it is from 
his other, deeper, and more ‘real’ needs, he can learn it, provided 
of course that it is within his powers (68, 152-63). 

/. Primary and Secondary Drives. The so-called basic drives, 
traceable to the ti^ue needs of the organism, are frequently referred to 
as ‘primary’ drives, while those motives which result from learning are 
called ‘i^condary.’ The secondary drives presumably are derived fnmn 
the primary drives. Thus, hunger is a primary drive; the drive to suc- 
ceed profesaonaHy may be thought of as a ^oondary drive developed 
from the h tmg er drive, both being directed toward salasfymg fhe 
orgmuan’s need for nutrition. 

Primary and secondary drives mi^t equally well he calted mdversal 
and individual drives. The so-called primary drives are operative, in 
varyir^ hi all individual. Tbqy are gener^y agreed to be 

native and. their functioning k the sirvival of tte 

or^misza. the drives are dktrib«ted, so the 



298 


MOTIVATION IN LEARNING 


incentives are fairly constant from individual to individual, though 
they may vary in details. 

Secondary drives, on the other hand, vary from one individual to 
another. One child may maintain a central interest in stamp-collecting, 
another in music, still another in sports. The appropriate incentives 
for the individual motives also differ in like manner; the effective in- 
centive will differ not only with the motive, but also with the particular 
incentive which through learning has come to be associated with the 
motive. 

III. Thb3 Effects of Motivation on the Leabning Peocess 

Many definitions of learning explicitly include the concept of moti- 
vation. Others recognize motivation as a factor in learning but main- 
tain that it is possible for learning to occur in certain cases in the 
absence of known drives. Regardless of the viewpoints represented, 
few persons deny that motivation can and does have an effect upon 
much learning. Both in the laboratory and in life situations it is self- 
evident that the functioning of drives is directly related to the efficiency 
of learning. How motives affect learning has been a matter of con- 
jecture. The neurological processes involved have not been determined. 
With respect to behavior of organisms when motivation is introduced 
into learning situations, a number of observations have been made. 

It appears that motivation has (1) a directing ej^ect and (2) a rein- 
forcing effect upon learning. When we say that motives direct leammg, 
we are referring to the problem of preparatory set. The individual's 
organic needs, his attitudes, his interests, all contribute to his readiness 
for particular sorts of behavior and help to select and determine the 
choice of activity, Otiier things being equal, that activity which is 
compatible with a need, attitude, interest, or purpose will be engaged 
in and related activity will be facilitated. But the direction of be- 
havior is only half of the picture. The attainment of an incentive and 
its quiescent effect upon the drive serve to reinforce the activity that 
was engaged in, so that the likelihood of the recurrence of that activity 
is inraea^d. Motives, thrai, set the stage for learning by facilitating 
certain activities, and, on the other hand, activities which lead to the 
satisfaction of motives tend to recur. 

It is appropriate to note here that learning is sometimes described in 
terms of the establishment of relatively ‘simple’ responses, without 
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reference to the significance of the behavior to which they contribute, 
and sometimes in terms of the acquisition of a whole pattern of be- 
havior which meets the requirements of a prescribed criterion. Saliva 
flow in response to the ringing of a bell, or taking one path instead of 
another at a 'choice’ point in the maze, are examples of the former. 
The learning of a maze or of a set of French-English equivalents is an 
example of learning defined in terms of the successful acquisition of a 
behavior pattern. Guthrie, in a number of instances, and others have 
called attention to these characteristically different manners of re- 
ferring to learning.^ [See Guthrie (25), ffilgard and Marquis (27), 
Skinner (61), Mowrer (47).] The terminology employed with respect 
to reinforcement varies in accordance with the manner of approach- 
ing learning. Thus, ‘reinforcement’ imed in the traditionally proper 
sense of the term) in the establishment of simple responses is a state 
of affairs which is conducive to the future occurrence of a stmilar re- 
sponse. In learning a skill, however, we speak of a ‘reward’ (or of the 
operation of the ‘law of effect’) which is related to a pattern or sequence 
of behavior (involving varying responses as the ‘successful’ ones are 
selected) and which results in a state of affairs favoring behavior lead- 
ing to the goal. Various attempts have been made to reconcile ‘rein- 
forcement’ and ‘effect.’ Hull (29), to this end, introduced such con- 
cepts as those of the ‘goal gradient’ and ‘habit-family hierarchy’ into 
his theories. Mowrer (47) seeks to show that the basic mechanism of 
reinforcement is the same in ‘anticipatory’ (e.g,, conditioning) and 
‘consummatory’ (e.g., escape from a problem box) learning. Guthrie 
(25), in attempting to explain the law of effect in terms of association, 
concludes that ‘reinforcement’ of a response, or movement, is simply 
a case of nondisturbance of an a^ociation built up with reflect to that 
response — therefore, the movement is repeated under similar stimu- 
lation. The operation of rewards for achievement is described similarly. 

^ In the IaboTato!t7, learning studies are sometimes directed at the phmmmmia 
assodated with Ihe establishment of movemrats, secredcms, etc., and sometimes 
at leaming behavior only as it relates to criteria whidi have been set up. In 
dassroom. learning (and dl practical lemnmg atuatitms}, the dyef interest is in 
achievement or the acguMdon c£ response patterns, or outcomes, that enable 
I»edictt<m of levdi of success. In view of this ^rad alsu oi the mc»e complm: 
ca^aticm involved in dassaxxHU learning), a hreaeh. has unfortunatdy developed 
between the laboratory and die dassroom in so far the psvyehdogy leamii^ 
Is ooxtcecnKl. Obvioudy sudt a sepaxatkoi Is nnneoessary. LalKsatoiy mid dass- 
room sto^s in eteeational psydioiogy duxild mntitaQy supplement tms >g|q t he r . 
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The term reinforcement is used in this discussion to include both 
reinforcement in the narrower sense and the operation of rewards or 
goals, without reference to specific connotations and explanations. 

It has been pointed out that drives may be thought of as leading 
to either approaching or avoiding behavior and that incentives may 
similarly be classified as positive or negative. Certainly on the surface 
it would seem that such drives as hunger and such incentives as food 
are different from such drives as fear and such incentives as punish- 
ment. Mowrer has raised the question whether these two apparently 
opposite trends may not be basically the same and motivation in learn- 
ing uni-directional. Mowrer writes: 

It is true that living organisms sometimes go away from ex- 
ternal objects and sometimes toward than; but in all cases the 
organism seems, in the final analysis, to be trying to escape from or 
lessen the motivational stimulation which has set it in motion (48, 
p. 85). 

For Mowrer, preparatory set (or expectancy), then, is a form of 
discomfort resulting from tension. Both expectancy of punishment and 
expectancy of reward are forms of discomfort which is alleviated when 
the incentive is either attained or avoided. Set, or expectancy, is simply 
“a state of tension or discomfort involving anticipation of the recur- 
rence of one or more . . . needs” (49, p. 38) . Tension reduction pro- 
vides the reinforcement which affects the recurrence of a response 
pattern. 

Students of human learoing have repeatedly asked what ‘drive’ 
is ‘satisfied’ when, for example, a subject monorizes a series of non- 
sense syltibles. And animal experimenters have asked where the 
elemoit of ‘pleasure’ or ‘gratification’ is in the conditioning of a 
simple withtorwal response, where the conditioned stimulus, for ex- 
ample, is a tone and the unconditioned stimulus a momentary electric 
shock that cannot be avoided. . . . Eschewing such vague, un- 
analyzed ccoicepts as ‘need for new experience,’ ‘wish for superiority,’ 
‘desire for social approval,’ and so forth, the present writer believes 
that the extension of the source and scope of motivS'tiaa required in 
this connection can be acccanplished by simply adding to the or- 
ganically spedfi^e needs, the noticoi of expectancy, i. e., a state of 
temon or discomfort involving anticipation of the leeurrenee of one 
or more of these needs . . . other things equal, the greater the extent' 
of the drop in expectancy-tension after the oecorrmee of a stimuhs- 
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resrponse sequence, the greater the ‘reinforcing,’ or learning-inducing, 
value of this drop (49, pp. 37, 38). 

The ideas behind the concepts of ‘reinforcement’ and ‘tension- 
reduction’ are not, of course, entirely new in the literature of the 
psychology of learning. Thorndike proposed the so-called ‘law of effect’ 
many years ago as an explanation of how learning may be reinforced 
by its affective consequences. Later, his thinking about the problem 
led to the concept of ‘confirming reaction.’ (See chapter iv.) Lewin 
has written extensively of psychological ‘tensions’ (resulting from the 
operation of opposing field forces) which lead to restless behavior and 
which are relieved only when the conflict of forces is resolved. (It 
should be noted that the disrupting force which produces tensions or 
tension systems may be simply a time interval or distance from the 
goal.) Evidence of the existence of such tension systems has been in- 
ferred from numerous experiments dealing with memory for imcom- 
pleted tasks, level of aspiration, psychical satiation, etc. It may be 
that, as has been suggested, reinforcement affects behavior by reducing 
tension systems (whatever they may be) and thus altering the set. 

Summarizing, three major problems of motivation in relation to 
learning appear to be th(»e of: (1) set, (2) incentive, (3) reinforce- 
ment. Set refers to the preparatory adjustment, the motive, the drive, 
which arouses an activity. Incentive refers to the object or S 3 rmbol to 
which the motive or drive is, or comes to be, related or attached. Rein- 
forcement refers to the effect of attainment of an incentive upon a re- 
lated drive or motive. Reinforcement results in a strengthening not only 
of the drive-incentive relation^ip, but also of the activity engaged in 
by the organism in reaching tire incentive and effecting reduction of the 
drive. Actually, rmnforcement or drive-reduction seems ihen to facili- 
tate learning in two ways, (1) directiy and (2) indirectly, by increasing 
the drive value of the set (with which tiie learning activity is asso- 
mated) with respect to the particular incmitive titaation. 

IV. CKEraauA. OP Motivatiom’ in LBSABNnsrcf 

Motivation must always be inferred^ it is n# 4foe»tiy olservable. 
TObe of determining when an o^£Biisiaa4s motivated or the exteat 

of ite mottyation, therefore, |s not awigial d^jerimeixlatiicw 

the melhbf^ iielEiqjlqyed have had the deteqx^s^ian 
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of the extent to which the organism will exert itself in order to satisfy a 
drive or to attain an incentive. The greater the pain or punishment that 
is withstood, the stronger the motivation is presumed to be. The 
existence of drives has also been judged from the persistence of the 
activity of an animal, through the use of such instruments as the re- 
volving cage. 

Problems of human motivation are even more complicated than 
those dealing with the behavior of lower animals. This is due to no 
sm all extent to the fimctioning of secondary motives made possible by 
more highly developed S 3 ?Tnbolic abilities. Relatively little attention 
hs- s been given the measurement of motives, as such, in human sub- 
jects. However, many of the reports which have appeared have been 
concerned with motivation as it is involved in learning. The criteria 
of motivation in learning studies, in general, have been adaptations 
of those used in animal experimentation. 

If human learning is in progress, the operation of motives or drives 
may be inferred when: (1) other things being equal, the efficiency of 
learning is increased; (2) the learning activity is characterized by per- 
sistence; (3) the individual expresses interest, satisfaction, desire, etc. 

Thus, the extent to which an individual will exert himself to attain 
a goal, as revealed in greater efficiency in learning when certain pre- 
sumed motivational situations are introduced, may be taken as a 
criterion of motivation. For example, learning is often more readily 
accomplished (in terms of fewer errors, less time, increased degree of 
skill or amount of information) when such incentives as praise or 
blame are introduced. This increased efficiency in learning therefore 
may be assumed to be a function of the motivational situation. 

Persistence in a learning activity as compared with nonpersistence 
in anotiier, again, may be taken to indicate stronger motivation in the 
first as compared with the second situation. If individuals of oqual 
ability attempt learning, he who completes learning or progresses farth- 
est toward completion of learning is presumed to be more highly 
motivated even though the operating motives may not be readily 
identifiable. 

Finally, the individual’s subjective or introspective report of interest 
in, satisfaction with, or feeling toward a subject matter, skill, or any 
learning situation may indicate the operation of a motive. However, 
because of the transitoriness of many such states, this criterion of 
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motivation is likely to be of little practical significance in dealing with 
the major problems of learning. 

V. The Developmeistt of Mottves 

Our present interest in motivation lies principally in the problem of 
how motives and incentives operate to increase the eflEiciency of learn- 
ing. However, it is important that due recognition be accorded the fact 
that most motives and incentives operating in our daily lives are them- 
selves learned. The process is thus a circular one. Learning is aided 
by the functioning of drives ; once acquired, this same 'learning^ may 
come to function as a drive in later-occurring learning situations. We 
watch a movie which is favorable toward the Chinese; favorable atti- 
tudes regarding the Chinese are developed through the experience (our 
interest in dramatic action, the prestige value of the presumably au- 
thoritatively produced film, and similar factors contributing to our 
learning in the role of motives) ; now we approach with new interest, 
the recently acquired attitudes providing the mental set, our study of 
Chinese philosophy, history, or current problems. 

The problem, both theoretical and practical, of the development of 
pxirposes, attitudes, interests, and the like, for classroom application is 
one which might very profitably be dealt with more extensively. The 
amoimt of experimental literature in this field, however, is not large, 
especially so far as practical educational usage is concerned. Many 
studies have been made of the present status of interests, attitudes, 
and certain traits in students, but little attention appears to have been 
given to research on the development of motive suitable for stimulating 
classroom learning. Suggestions based upon varying educational 
philc^phies have been forthcoming, and many would appear to be 
worthy of the recognition with which they have been favored. How- 
ever, more precise analyses, measurement of progress in the develop- 
ment of motives, and comparative data regarding various means of 
developing these drives, provide important problmns for future research 
in educational psychology. 

The manner in which habits, or learned behavitn patterns, acquire 
their driving power is not well understood. Woodworth (74) call^ 
attention to an approach to the problem, attemptii^ to describe how, 
once ^ stetbrity is started, the means to an end may come to be an 
end in itself. Behavior leading to satisf of a drive may ev^rtizally 
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come to be independent of the original drive and itself acquire the 
dynamic properties of a motive.^ 

Allport (1) emphasizes what he calls the functional autonomy of 
drives. Like Woodworth, his concern is with the elaboration of motives. 
Allport thinks of active adult motives as 

Infinitdy varied, and . . . sehnsustaining, contemporary systems, 
growing out of antecedent systems, but functionally independent of 
them. Just as a child gradually repudiates his dependence on his 
parents, devdops a will of his own, becomes sdf-active and sdf- 
determining, and outUves his parents, so it is with motives (1, p. 194) . 

Workmanship is a good example of functional autonomy. A good 
workman feels compelled to do cleanout jobs even though his secur- 
ity, or the praise of others, no longer depends upon hi^ standards. 

. . . What was once an instrumental technique becomes a master 
motive (1, p. 196). 

In answer to the question why some habits and skills do not develop 
increasingly greater driving force as they approach perfection, Allport 
goes on to say: 

It seems to be ndther the perfected talent nor the automatic habit 
that has driving power, but the imperfect talent and the habit-in-the- 
making. The child who is just learning to i^eak, to walk, or to dress, 
is, in fact, likely to engage in th^e actititi^ for thdr own sake, pre- 
ci^y as does the adult who has an unfinished ta^ in hand. . . . 

The active motive suMdes whai its goal is reached, or, ii the case 
of a motor skill, when it has become at last automatic. . . . 

Now, in the case of the permanent interests of personality, the 
situation is the same. A man whose motive is to acquire learning, or 
to pmf ect his craft, can never be satished that he has reached the ^d 
of his quest, for his problems are never ccanpletely solved, his skill is 
nev^ perfect. Lasting interests are recurrent rources of discontent, 
mid from thtir incompleteness they derive thtir forward impetus 
(1, pp. 204-05).** 

a view is not generally comiiatible with the positim^ of 'instinct’ 
psychologies, including psydioanA^ais, in which all motivation is rel^ated to 
£K>me one drive or a limited numb^ of baric drives and tiie rignMcance of indi- 
vidual motives is minimized. 

* Ihe similarity of this viewpoint and that of Lewin, who briieves that tension 
systems <Hice set np may be resolved only by completion of the activi^ or attaior 
ment of a gori, is aitparent. 
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An experimental approach to one aspect of the development of 
drives (the extemalization of drives) has received some attention in 
the animal field. Even in comparative psychology, however, this im- 
portant phase of study is Just beginning. To the writer’s knowledge, no 
similar studies (imless those of changes in attitudes may be included) 
of this very complex and difficult problem have been attempted with 
human children or adults a& subjects. Until the development of motives 
is better understood it is unlikely that the psychology and educational 
psychology of motivation will make great strides in the stimulation of 
learning. 

Although little experimental evidence on the development of motives 
is available in the field of human behavior, it is obviously true that 
many incentives have gained their status as incentives through learn- 
ing and that many activities have similarly developed into functionally 
autonomoics drives. Future research may point the way to the means 
by which attitudes, interests, and purposes, both of general desirability 
and of specific value for stimulating subsequent learning, may be de- 
veloped in the school. 

VI. Rela'hvity op Motovation 

That laige individual differences exist with respect to interests, 
purposes, and the like has already been implied. One recent study, 
among many others, bears this out. Ericksen (16) asked a large group 
of college students to evaluate ten statements r^ating to the question 
“Why do I want to make good grades?” Marked variations in rank 
order of the statements were observed from group to group as the re- 
sponses of men, women, bright stud^ts, poor students, and other groups 
were compared. Thrir purposes apparently differed markedly. 

Some of the variation noted in motivation is traceable to the de- 
pendence of certain motive upon other psycholo^cal and physiolo^eal 
factors. For exmnple, interests appear to depend to a fairly large de- 
groe upon the individual’s ability to participate successfully in an 
activity. Again, certidn interests and attitudes are very d^iitely sex- 
reiated. Change in interests and attitiu^ witii age are ^so commonly 
observed and important. The more prcmouneed in mmiy re- 

qxmses oectir at adol^ronoe^ but these may be mt zncae importazrt^ 
thoa^ xpc^ dramatic, than o&eem iduch are 4^>esHlmt tzpon the in#- 
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meixt. Belief in tiie ‘transitoriness of instincts’ and the acceptance of an 
extreme edneational philosophy of ‘striking while the iron is hot’ are 
probably not tenable today, but interests, attitudes, needs, and pur- 
poses do change and it is important for the educator to capitalize them 
as motivational devices when they may be driving factors in a child’s 
learning efforts. 

The practical use of motivational devices requires far more than 
simply the recognition that sex, age, ability, and grade groups differ 
in their drives. It must necessarily be remembered that individual 
motives, or motives in the individual, can be properly understood only 
in relation to that particular individual’s whole background of e^eri- 
ence and in light of unique personality factors contributing to his be- 
havior. The experience of one child and the attitudes he has developed, 
might well cause him to respond effectively to praise imder one set of 
circumstances and to blame imder another. Or, the same type of in- 
centive, objectively viewed, a reprimand let us say, may differ in its 
effect upon the behavior of the class ‘grind’ and the ‘good fellow’ of 
the group. The individual’s relationship with his group and his re- 
lationship with other environmental factors may be important de- 
terminers of his response to intended incentives. 

Such concepts as those of ‘level of aspiration’ and ‘psychical sati- 
ation,’ originating in the writings and experiments of Lewin and his 
students, serve to illustrate further the individual features of motiva- 
tion. ‘Iievel of aspiration’ refers to intermediate goals which the indi- 
vidual sets up during his activity. Frank defines level of aspiration as 
“the level of future performance in a familiar ta^ which an individual, 
knowing his level of past performance in that task, explicitly under- 
takes to reach” (18). The individual adopts a standard of attainment, 
based partly upon his past experiences and partly upon what he thinks 
he may be able to do in the future, and this functions as a motivational 
device in learning. Success or failure in attaining these intermediate 
goals, in turn, affects subsequent levels of a^iration. 

The effect of drive satiation on the learning of ani-mnlR is readily 
and often observed; a well-fed rat makes a poor subject in a learning 
e^xeiiment. Sim il a r ly in human learning, drives sometimes tempo- 
rarily and sometimes permanently apparently cease to produce the de- 
sired effects upon learning as a result of their overuse. The popular 
phrase ‘fed up’ should not be thought of too lightly. Learning may 
reasonably be expected to show a slowing up if the motive or a par- 
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ticular incentive has been employed too regularly. Praise may lose its 
value if too generously bestowed , similarly, an individual may become 
inured to punishment or blame. 

As a concluding word with regard to the relativity of motives, at- 
tention is again directed to the necessity that an mcentive be appro- 
priate to the functioning motive. Water is not a satisfactory incentive 
for a hungry animal; solvmg arithmetic problems for an hour after 
school because a lesson was incorrectly done is not likely to stimulate 
an interest in arithmetic. The teacher’s problem is not only to discover 
what drives or motives may be significant enough in an individual 
pupil’s life to aid the learning process, but also to find the incentive to 
which the motive is responave. 

Finally, the factors which may be operative in motivating learning 
are numerous and ihey are also involved in complex interrelationships. 
Many motives may function concurrently Each will probably have a 
mutually facilitating effect upon many othere, and at the same time will 
be in conflict with many more. Motivation applied to learning involves 
the advantageous manipulation of mcentives and use of drives so as 
to maximize the facilitating and to minimize the inhibiting effects with 
respect to specific learnings. 

VH. Meaning and Motivation 

It is commonly assumed and taken into account in most educational 
endeavors that meaningful material is more easily learned than that 
which is meanin^ess. It is simple to observe the ready learning of a 
short sentence in one’s native language and the relative difficulty the 
same person experiences m trying to learn nonsense syllables totaling 
the same number of letters. Numerous illustrations might be provided. 
The value of the initial reading, rather than recitation firom the be- 
riming, in the experiments of Gat^ and others undoubtedly is due in 
no small part to the meaningfulness such an overview oo^^ti^but^ to 
the individual’s learning. The extent to which an mdividaal has had 
previo*^ experience wiih a situation, the deg^ to ®tuation 

is 93rdeired ?|nd logical, and the d^ree to -v^eh to a 

goal ean be understood — these determine its meamugfidnees. The 
schqolj, integrated lessons and plffioned and 

relTiiN^ ^ ‘prafotical and ocomncmly jglliiiaitioniS, 

to mateoriais it 
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Leaxning may occur with a minimum of meaning, but it becomes much 
more efficient as the meaningfulness is increased. 

Meaning may be considered an aspect of the problem of motivation. 
While it can hardly be referred to as a drive in the usual sense of that 
term, it obviously contributes to the ‘set’ for learning. Material which 
is meaningful to the learner will obtain preference over meaningless 
material; the organism is predisposed to behavior which involves mean- 
ingful situations. 

The problem of meaning is very closely allied to that of interest. 
Although meaning probably is not the basic feature of interest, and 
although materials may be meaningful without necessarily being inter- 
esting, it is improbable that interest can be present without at least 
a minimum of meaning. True, interest is sometimes stimulated by 
what one does not know about a thing; one is curious and driven to 
discover more; but the very existence of interest necessitates some grasp 
of the relationships involved. 

One of the important tasks of the teacher in motivating learning 
is that concerned with the development of meanings. The meaning- 
fulness of learning materials is dependent upon several factors related 
to the maimer of presentation. The teacher who purports to facilitate 
learning through attention to the problem of meaning regards them 
as fundamental to the educative process. They are either explicitly 
or implicitly taken into account to some degree in every instance of 
classroom learning. 

Meanings may be developed through attention to the following 
basic conditions: 

(1) The meaningfulness of learning materials is dependent upon a 
broad background of related experience, of facts and principles about 
the situation, course, or subject-field with reject to which learning is 
sought. 

(2) The meaningfulness of learning materials is dependent upon 
the awareness of relationships existing between the old and the new, 
betwerai past eaqierience and present ejqierience. New learning should 
be related to situations in which the learner already possesses informa- 
tion and interest. This may be accomplished either directly or in- 
directiy. 

(3) The memiingfulness of learning materials is dependent upon 
the organization of the matmal to be learned. The logical relationships 
of the situations must be used to advantage. 
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(4) The meaningfulness of materials to be learned is dependent 
upon the awareness of relationship between the learning situation and 
the possible future applications of the learning. The purposefulness 
of learning is directly related to its meaning. 


VIII. Some Types op Motives and Incentivbs Which 
Afpbct Leabnikg 

It was pointed out earlier in this discussion that learning is af- 
fected both by set and by reinforcement. Obviously these are not dis- 
tinct problems since motive and incentive are interdependent and 
must be considered in relation to each other. An incentive must be 
compatible with a functioning drive in order for reinforcement of the 
activity leading to the incentive to occur; when, also, the attainment 
of an incentive leads to the reduction of drive, or the activity is rein- 
forced, this reinforcement results in an extension of the motive-situation 
to include the activity. By listing separately certain types of motives 
and certain types of incentives as these factors affect learning, one 
runs the risk of lending to false impressions of their independence. 
Nevertheless, since set refers to the behavior of an organism and in- 
centive refers to objects or symbols external to the oi^anism, such a 
classification will be adopted in the following discussion. 


A Partial List of Motives and Incentives Which Affect Learning 


Factors Relating to the Release 
and Direction of Activity 
Wants and Needs 
Traits 
Attitudes 
Interests 

Habits and ^ills 
Purposes 

Affective and Emotional 
Conditions 


Factors Relating to the Incentive 
Situation 

Rewards and Pimishments 
Material rewards 
Praise and blame 
Punishment 
Group Recognition 
Knowledge of Progress 


1. Wants and Needb 

Strictly speaking, wants refer to d^xes, neseds to demands. Needs 
preshmai)^ always imilt in activity lead^ ip satisfaction of tile 

less ptay* lead to activity. tp. tfeey 
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may be passively accepted by the individual without his doing any- 
thing to satisfy tiiem. Both terms, wants and needs, however, can be 
considered together in that they refer to ‘requirements’ of the organism. 
Both are positive or forward-working, since, if the want or need is 
strong enough, the individual will seek actively to attain the object or 
end that will satisfy the want or need and reestablish psychological 
balance. The human individual is usually aware of his wants or needs, 
although consciousness of them does not always accompany the drive. 
Wants and needs include both learned and unlearned elements. The 
fundamental tissue drives in their original mardfestations are un- 
learned. Many needs, however, are not native and appear to be un- 
related to the maintenance of physiological conditions. Instead, they 
seem to have resulted from an extension of the individual’s experience 
and the subsequent introduction of new demands. In spite of the sec- 
ondary nature of such needs, they are still potent determiners of activity 
and as such may play important roles in the motivation of learning. 
Wise teachers attempt to create wants and needs for certain skills and 
knowledge by openly or subtly pointing out the relation of the material 
to be learned to some present interest or purpose, the goal of which is 
incapable of attainment apart from the acquisition of that skill or 
knowledge. The efficacy of the project method as a motivational device 
lies to a large extent in the introduction of 'gaps’ in the individual’s 
knowledge, which, to be succ^fully bridged, require the extension of 
his information or skill. 

Driv^ dependent upon fundamental tissue needs are imdoubtedly 
the prime movers of life. Their influence over a wide range of the 
organism’s behavior can be readily observed in animals such as the 
rat or the dog. These animals behave directly in relation to such basic 
drives as hunger, thirst, rest-hunger, sex-hunger, etc. In man such 
factors are still basic in determining his behavior. However, ‘civiliza- 
tion’ and the mor^ of the group have disguised the drives so that their 
direct expression and effect on behavior are less obvious. Secondary 
motives have been developed which often serve the same raids, and the 
relaiicsi^p betw^n the primary and secondary source of motivation 
is sranetimes relatively obsraire. The satisfaction of hunger in human 
beings ^ no lon^r a matter of going forth and seeking food which may 
be immediat^y desired. Instead, one may work f (sr money whidh may 
be mtained for the purchase of food to serve when the convrauently sd> 
mealtimes come around. 
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The list of basic drives also may be extended beyond those asso- 
ciated with the more obviously related tissue needs The drive to ex- 
plore or manipulate, to seek novelty, to enjoy oneself, to assert oneself, 
to provide security for oneself, to overcome resistance, to seek the 
recognition of others, for example, may be mentioned Many of these 
motives are distinctly social m that they mvolve the mdividual m 
relation to other members of his group 

2 Traits 

Traits refer to natural or acquired patterns of response which pre- 
dispose the mdividual to more or less common reaciaons m a wide range 
of situations Allport defines a trait more ^lecifically as 

A generalized and foc^ized neumpsychic ^^stem (peculiar to the 
individual), with the capacity to r^der many stimuli functionally 
eqmvalent, and to initiate and guide consistent (equivalent) forms of 
adaptive and expressive behavior (1, p 295) 

Traits are inferred from the manner m which an mdividual acts or 
behaves Sociability, suggestibility, honesty, dommance, and the like 
are examples of trails which may characterize an mdividual An mdi- 
vidual’s traits serve as determimng tendencies or sets and as such may 
function as important motives m a leammg situation Leammg infor- 
mation or leammg a new skill is facilitated if it may be related to 
fimctioning personahty taraits of an individual Leammg an activity 
which IS m conflict wi^ one's existmg traits is likely to suffer from the 
standpomt of efiBoien<^ 


3 Attitudes 

Attitudes are learned patterns of response which predispose the mdi- 
vidual to rather specific behavior m given situations Traits and atti- 
tudes are very similar, and ihe distinction betw^n them is not always 
clear- Attitudes, however, are always acquired, wh^eas traits may be 
ei&er native, in the sense that they are based upon smne constitutional 
fac^r, or learned Alport (1) pomts out in additicm that (a) attitudes 
always have well-defined objects of reference, whereas tr^ts have no 
su<^ ^lecific reference to objecfs, (h) attitude may be specific or gen- 
eral, wiu]^ traits may be oiily general, azid (e) att^itdes are attached 
to objects or values and are tK^all;;^ fyi d4her a jfavorahle or an unfavor- 
able nature, adieraaa traits usually have na sudh ciearcat diree&eax * 
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Attitudes are expressed as desires, needs, opinions, sentiments, prej- 
udices, interests, and the like. Our opinions regarding law eixforcement, 
war, the Republican party, or our next-door neighbor; our beliefs in an 
ideal, a religious system, or scientific fact; and our sentimental feeling 
for a parent or a loved one, all of these are examples of attitudes. When 
a particular attitude is active, it functions as a set, so that associated 
activities are facilitated and unrelated activities are inhibited.^ 

A very important group of attitudes includes those which have as 
their objects the life values accepted by an individual (62). One’s 
aesthetic, religious, economic, theoretical (or scientific) , or political in- 
terests are potent factors in determining his set at a given moment. 
They influence a wide range of behavior and tend to function through- 
out time intervals of some length. 

4. Interests 

The place of interests in a classification which includes traits and 
attitudes is difficult to determine. An interest may be classified either 
as a trait or as an attitude, depending, lai^ely, on whether it is broad 
or narrow in its reference. At any rate, interests are learned responses 
which predispose the organism to certain lines of activity and which 
definitely facilitate attention. A trait or an attitude may favor activity 
of a given sort without involving the clear awareness and concentrated 
activity involved when we are ‘paying attention’ to something. Inter- 
ests definitely facilitate attending activity. Since they not only provide 
a set or readiness for behavior but also bring the factor of attention 
prominently into the picture, they are particularly significant as mo- 
tives in learning. Learning which is related to the interests of the indi- 
vidual may reasonably be expected to be more efficient and to be better 
retted. Other things being equal: (1) situations with which the indi- 
vidual has had previous experience are likely to be more interesting; 
(2) activities in which he has been most successful are likely to be 
inter^ting; (3) activities which are pleasing are likely to be more 
interesting; and (4) activities at his level of intelligence or ability are 
likely to prove of most interest. Learning should proceed whenever 
possible, perhaj^, in relation to edsting interests. However, it should 

* Woodworth (75) speaks of attitudes as providing sets car dispositions, de- 
pending upon vdiether the attitude & active or inactive. When it is active, it 
functions as a set; when it is inactive, as a dispositioii, di^p<»ing the individual 
to take an active attitude or set whw the refraenoe object is mraitioned. 
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be remembered that interests are themselves learned and that learning, 
using individual intereste as ite starting-point, must be carefully di- 
rected so as to extend well beyond the original interest field. Other- 
wise, the desirable breadth of experience may be considerably limited. 

5. Habits and Skills 

Previous learning always sets the stage for subsequent learning. 
Activity which is similar or related to earlier activity is facilitated. 
Therefore, habits and skills serve as motives to the extent that new 
learning which is in line with existing response patterns will be more 
easily acquired. Furthermore, achievement breeds interest; the inter- 
est value of new learning is enhanced by ite relationship with earlier 
learning. Ordinarily, then, our interest will be greater in things with 
which we have had previous racperience. 

One important aspect of the problem of habits and skills as motives 
has to do with ‘habite of work or study’ and their influence upon learn- 
ing. There is no question but that certain habits are more conducive to 
eflBLcient lea rning than are others. ‘Study hints’ are sometimes ineffec- 
tive with college students, not because the ‘hints’ themselves may not 
be useful, but because they have not been developed into ‘habits.’ Their 
usefulness depends upon their becoming habitual in tibe individual’s 
approach to learning. 

6. Purposes 

Purposes may, in a sense, be thought of as needs. When a purpose 
has been accepted, new requirements are introduced into an individual’s 
behavior. One is aware of his purposes mid intentions and consciously 
strives to attain the goal toward which the purposes are directed- Pur- 
poses serve to energize and guide Ihe learning proc^ by increasing the 
readiness for response. Other things equal, the more completely a pur- 
pose is accepted and understood, and the goal recognized, the imme effi- 
cient will be the learning. Teaching at its best aims toward the lievelop- 
ment of pxupos^ in the learner by assisting him to attain focesi^rt into 
the consequences ami applications of learning. 

7. Affective and Ema^nal,Fn<rf^ 

and emotion^ states are obviote^ Importont eontributtms 
to the pre^r^dory set for an or rmt an indivMuai 

ySsiee what he (and there^^l^iw^^ ^ pleas^t®(^:%^ 
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the experience yields) and whether or not he is experiencing the excite- 
ment characteristic of emotions, are factors which often have direct 
bearing on the eflSciency of learning. These affective and emotional 
factors fimction most prominently in the reinforcement of learning. But 
they are also important from the standpoint of ‘set,’ as has been indi- 
cated by various studies. For example, Carter, Jones, and Shock (9) 
have shown that lists made up of words more commonly associated with 
pleasantness are more easily learned than are lists of words associated 
with impleasantness, and both of these are conducive to more rapid 
learning than are indifferent materials. 

The pupil’s like or dislike for his teacher or his school (both of which 
are elements of the learning situation for the learner) must also be con- 
sidered in this connection. It is not uncommon for dislike for the teacher 
to carry over to dislike for the material and consequently to conflict 
with the pupil’s learning. 

The organism which is emotionally aroused is an alert organism. It 
is probably for this reason that learning which takes place when the 
individual is experiencing an emotion is likely to be more eflBlcient. 
Emotion, it seems, may either facilitate or inhibit learning. Intense 
emotional esperiences are probably conducive to learning which is 
closely related to the emotional situation. On the other hand, tire same 
emotion may have disruptive effects upon learning of a different char- 
acter and remote from the immediate situation. 

8. Rewards and Punishmente 

‘Rewards and punishments’ may be considered one of the major 
categories under which incentives may be classified. In fact, it is likely 
that all incentives could be thought of, either directly or indirectly, as 
rewards or punishmente. For the present purposes, however, such incen- 
tives as ‘group recognition’ and ‘Imowledge of progress’ will be taken up 
independently. Under ‘rewards and punfchments’ will be included the 
three overl^ping topics, ‘material rewards,’ ‘praise and blame,’ and 
‘punishment.’ Blame is, of course, a form of punishment, and tiie sepa- 
ration is made here simply because tiie effects of praise mid of reproof 
have often been studied in relation to one another, and it seems ex.- 
pedient to discuss these incentives together, and apart from the more 
general topic of pimishment. 

a. Materiel Rewards. Yarious material rewards have been used as 
incentives in motivating learning. Mei^ (4&). found that candy, and 



RYAIfS 


315 


also toys and money, were effective even with feeble-mmded children 
m improving readmg ability Crawford (10) compared scholarship 
students, who were released from tuition payment at Yale as a reward 
for high marks, with nonscholarship students matched for abihty and 
promise and reported marked differences m grades received, favoring 
the scholarship group Financial aid seemed to be a strong moentive ^ 
A chocolate bar, used by Leuba (38) as an incentive with an experi- 
mental group of fifth-grade children, seemed to contribute to improve- 
ment at workmg multiplication problems A control group did not show 
a similar gam 

Thorndike (68) and others similarly have reported mcreased effi- 
ciency m learning, at least to a certam point, with monetary and other 
material rewards The amount of the monetary reward has usually 
been small 

b Prime and Blame Kewards may be material or they may be 
symbolic Thus, praise, personal attention, group recogmtion, or even 
feehng of accomphshment may serve as rewards m qiute the same 
manner as does money or some desirable object Pratse and blame are 
examples of verbal rewards and punishments A number of studies have 
been conducted for the pturpose of determining the relative effectiveness 
of praise and blame with respect to the learning situation It should 
be noted that vanous mvestigators have pomted out that the real 
value of praise and blame as mcentives has been rather generally con- 
fused because of 1310 difficulty of isolating these variables for experi- 
mental study Not only praise and blame, but other incentives as well, 
are likely to creep mto the results of even the most carefully controlled 
experiments on motivation m leammg 

Briggs (7), Laird (35, 36) , and others have approached the question 
of the relative effectiveness of praise or blame frtnn tiie standpomt of 
the stated opinions of students Acconiing to the replies from question- 

’ It be noted perhaps that all of the difE^voce m achieTexpent between 

the %eh6Iaxi^p’ and lumscSK^andnp groups cannot be attribated to the monetary 
reward alone The stodents adio applied for and received s clw^agfa ps were more 
hii^y motivated with, respect to academic studios at Iho beginmng of Iheir 
«oil^pate stodtr. The fiswjt that they wme tempKwaec^ fcastrided m fhi^r desire 
frar a college education by a firMBtugal factor, that means of attain- 

ing Aoar end m apde of sa^ a bamer, pmnts to the Hkehhood that other moh- 
devices the monetary rewnd were nxvtc^ed m thmr to 

tnaS^wd grocqp oi stud^te who appaxenl^ irnd eisperlenced no sueh Ipter- 
faenee m liBBs foe <xiatiBxied ^ 
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naires, public reprimand, sarcasm, and ridicule will not often lead to 
improvement. Private reprimand was believed to be fruitful in a rela- 
tively large number of cases, and public praise was found to be the most 
effective of the incentives about which questions were raised. 

Wood (73) in an experimental situation found students in a group 
that was praised for learning nonsense syllables to show the greatest 
improvement over earlier performance, a group that was reproved to 
show almost as much improvement, and a control group to show very 
little or no improvement over previous performance. Brenner (6) found 
neither praise nor blame particularly effective as an incentive in a study 
of third-grade children engaged in learning word-lists. The 'praised’ 
and ‘blamed’ groups were separated during the investigation. 

In an unique experiment Waits (71) rewarded successful responses 
with a small amount of money, ptmished wrong responses by electric 
shock, and, in addition, caused the situation which was responded to 
incorrectly to be repeated until a successful response was obtained. The 
results led to the conclusion that reward was effective in learning but 
that when the reward was preceded by punishment, the effect of the 
reward was interfered with. 

Hurlock (30) practiced matched groups of children at arithmetic 
and found ‘praised,’ ‘reproved,’ and ‘ignored’ sections to improve in the 
order named. A control ^oup showed a slight loss. Brenner (6) found 
blame slightly more effective than praise (and neither very important) 
under different conditions from those Hurlock employed, and points to 
the effect of the social situation (the praised, reproved, and ignored 
group each was aware of the incentive or lack of it that was used with 
the other groups) as a confusing element in Hurlock’s results. Variation 
in the verbal expression of praise and blame from one experiment to 
another also is likely to be an important factor. 

Schmidt (67) in a recent study in which two different experimenters 
were used, observed that the individucd administering praise or blame 
in a learning situation plays a deciding role in the results obtained. 
No significant differences were found in this study between the effects 
of praise or blame as incentives. 

The judicious use of praise and/or blame always takes into account 
the individual learner and his reaction under similar previous circum- 
stances. 

c. Pvnishment. Punishm^t, physical and symbolic, has been ex- 
tensively used in educational practices. Reprimand, sarcasm, detention, 
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and physical contact have be§n used in an attempt to influence learning 
In general, it may be concluded that punishment does alter the learner’s 
behavior as he seeks to avoid it in the future. Real punishment appar- 
ently leads to the replacement by another response of the re^onse for 
which punishment was administered. However, recent studies seem to 
indicate that mild punishment for right re^onses at times may aid in 
the establishment rather than in the elimination of a response. Punish- 
ment seems in these cases to serve simply as a cue. In this connection 
it will be recalled that Mowrer (48) maintains motivation is um- 
directional and that the basic phenomenon is tension-reduction. Ac- 
cording to his viewpoint, even punishment is sought by the organism 
because it reheves iiie tension system in operation. Thus, punishment 
may, in tiiis sense, actually be viewed as a reward. 

Needless to say, punishment in the school, if it is applied at all, 
should be related to the behavior for which the pupil is punished. Pun- 
ishment for punishmmit’s sake has no effect upon learning and may 
produce decidedly unsatisfactory results in other respects. If it is made 
clear to the learner what the punishment is for (other things being 
equal), the effects may be noted in improved learning. The other- 
things-being-equal factor involves to a large extent the particular 
learner, his attitude toward the subject matter, his opinion of the 
teacher, his relation to his classmates, the attitude the class as a whole 
has developed toward the teacher, etc. 

Thorndike suggests the following ways in which the use of ptmish- 
ments may be improved: 

The first is to try to make sure in ^ch case that the punishment 
belongs to the bdiavior in question. . . . 

The ^cond is to forestall the punishment in cases where the want 
which led to the offense can be satisfied innoc^tly. . . . 

The third is to shift the onphads from the discomfort of A to 
the relief, security, and comfort of not-A, when it is prudent ‘to do 
so, as it usually is. 

The fourth is to semnch for ingemous ways of u d n g tibe srre and 
almost fool-proof metiteods of arousii^ the emifizmmg reaction by 
attacifing rdevant satisfies to tim dedred conmection^ jiace of 
* ppnishmente for wrcmg eonneetioim. . . .’ ' t ' ' 

Hie fiftii is to arrange in a sdmtMe, br list least a reasonable, 
natnjmnftir iihfe pmo^imeats even sSbea^ '^e idlest 'ime rewards, 

idffl ' rmiain as impmtaiit means, hahiara eeaxtrei (68, pp. 

m-m* 
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9. Group Recognition 

The regajrd accorded an individual by the other members of his 
group exerts an important infl uence upon his behavior. Group recog- 
nition is undoubtedly one of the most powerful incentives and one 
which the individual strives to attain in many specific ways and par- 
ticularly through conformity and competition. The individual’s striv- 
ing to conform may be noted in any number of circumstances. Not only 
does he actively seek to conform with what the major social group of 
which he is a member thinks and does (the folkways and mores, the 
universally observed culture patterns, etc.) , but there may also be con- 
formity of attitude and behavior with respect to some small group (the 
fraternity or club, the social elite, the members of a profession, or one’s 
teachers) in an effort to gain its recognition and approval. 

Numerous studies have been conducted in the effort to determine 
the effect of the presence of other persons, both as observers and as com- 
petitors, upon an individual’s learning behavior. The presmce of other 
pCTSons as observers apparently does not stimulate learning activity. 
To the contrary, most investigators have found that a skill is interfered 
with by such a social situation. Burri (8) , for example, found the reten- 
tion of learned materials to be seriously disturbed by the presence of 
an audience even when the subjects had been told dmmg the original 
learning that others would be preset during tiie retention test. 

Undoubtedly the effect of observers in a learning situation depends 
to a large extent upon the regularity of the presence of the audience and 
the familiarity, therefore, of the learners with that group situation. The 
learning of the pupils in demonstration classes is not generally thought 
to be inferior as a result of the presence of observers. 

When a number of persons are engaged in the same activity in one 
another’s prince, a much differait situation is involved. Here the 
other individuals serve, with reject to any given individual, as com- 
petitors, not observers. The effect of the others upon activity is not 
simply the effect of a pa^ve group. Competition in oxir society has 
been e^)6cialiy important. It fs po^ble that in another social milieu 
individuals m%hi learn to regard coi^eration as highly as individual 
attainin^t has beeaa ihought of in oiu* own culture. Mxnphy (51) , in 
her study of sympathy in young children, reports results leading to the 
conclusion that the Gild’s sociid environment is ar (teeiding factor in 
determining such traits as self-oenteredness (and competitivaiess), on 
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the one band, or sympathy (and group-consciousness) on the other 
Greenberg’s study (24) indicates that competition may develop rather 
gT adually as children grow older Whether this results from a social 
environment of competition or from other factors not withm our control 
IS a question that cannot be answered Nevertheless, the results showed 
that children exhibited competition mcrcasmgly as they grew older 

Hurlock (32) reported that the performance of fourth- and fifth- 
grade children m working arithmetic problems was decidedly improved 
when rivalry between equated groups was engaged m dunng practice 
A control group showed no such effects Leuba (38) , studying fifth- 
grade children workmg at two-digit multiplication problems, found 
group nvalry to improve performance as much as 47 per cent. 

Improvement with practice under two types of competitive situa- 
tions was studied by Sims (60), who found that a control group im- 
proved 102 per cent, a group-motivated section (workmg for the group 
to which they belonged) 109 per cent, and an mdividually-motivated 
group (workmg for self) 157 per cent. Competing for oneself would 
seem to be considerably more effective than competing for a group to 
which one belongs 

Mailer (44) attempted to detenmne the extent that fifth- to eighth- 
grade children would mcert themselves m competition for mdividual 
honors as gainst competitaon for the group In a test situation mvolv- 
mg simple additions the children did more work for themselves than 
for a group In prcwrfice at solvmg the problems the differences favored 
mdividual competition still more When the children could choose 
whether to work for self or for group, 74 per cent of the fame the choice 
was for self Individual children who divided their tune between work 
for self and work for group were found to show a much greater output 
when workmg for self than when workmg for a group 

Bivahy or cmnpetitioa does, then, appear to have a facilitating 
effect on learning 


10 Knowledge of Frogce^ 

It is sometime held that cconpetition against oneself is a more de- 
mrable form of nv^ry ^an competition with others. Ihe incentiye in 
stnh sitQahMms presumably will be a standard set far fixture atUammesA 
hs^ed'^iioaipaievKnisattammeete A monh^ of investigations have he^ 
planned in the asttempt to ascertain or not knowledge afionefs 
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previous learning will aid one (will contribute to the motivation) in 
subsequent learning. 

Knowledge of results or progress may take two forms. In the first 
place, one may be informed of his progress by being told (in any one 
of a number of ways) of his improvement from time to time during the 
learning. Again, a convenient self-check is provided when the indi- 
vidual engages in ‘recitation’ during his learning. In any event, it is 
probably impossible to control such an escperiment completely because 
of 'Uie difficulty of preventing the individual (1) from gaining at least 
some knowledge of his progress (during the control trials) and (2) 
from knowing at least something of the progress that is being made by 
other persons engaged in the same experiment (thus introducing the 
factor of competition with others) . Although these difficulties have not 
been completely ruled out, there appears to be good reason to believe 
that knowledge of results does serve to motivate learning. 

One of the earliest studies of this problem, in which any large num- 
ber of students was employed, was the investigation of Book and 
Norvell (5) . College juniors and seniors were practiced at simple learn- 
ing tasks, one group being kept ignorant of results although told to 
work as hard as possible and the other group being told to count their 
scores and to do better each time. The results were impressively in 
favor of learning which involved knowledge of progress. Deputy (15) , 
using objective examinations as a means of informing certain students 
of their r^ults, found that ‘informed’ groups showed improvement in 
college work that was not shown by members of a control group. 
Noll (53), however, in a somewhat similar study reports opposite re- 
sults. Panlasigui and Knight (54), in an experiment involving selected 
schools in a large area, found control grotq>s to gain little in a series of 
drills in arithmetic, whereas groups comprised of individuals informed 
of their progress made significant gains. 

Forlano (17) foimd that knowledge of results in learning produced 
more efficient behavior (htan when such knowledge was withheld and 
that the rfEect was most pronounced when the information was delayed 
one day as compared to knowledge provided immediately after per- 
formance. The difference between immediate and delayed knowledge 
of r^ults, howevmr, was not statistically sigmficant. 

Symonds and dJhase (65), in an inv^tigatlon involving over two 
thousand sixth-gj^e children and their learning of correct English 
usage, noted that individuals who were informed of the progre^ they 
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made were supenor to those who practiced with no partacular motiva- 
tion and to those for whom the motivation was ‘application’ of the 
knowledge acquired The writers concluded that one leammg trial in- 
volving knowledge of results was equal to five ‘unmotivated' repetitions 
of material 

With respect to recitation m leammg, Gates (22) observed that 
learning was more efficient when the mdividual learner first read the 
material through several tunes and then paid attention chiefly to recita- 
tion (attemptmg to see how much could be recalled without reference 
to the source) Learning with recitation seemed supenor to learning m 
which the mdividual had no knowledge of his progress, both for non- 
sense matenals and for meanmgful matenals Seibert (58) similarly 
performed an experiment m a college class, using as matenals lists of 
French-English words. Supenonty for leammg with recitation was 
observed, both for immediate recall and when retention was tested, 
although the effect was not so great as that foxmd by Gates For- 
lano (17), employmg a normal elementary-school classroom situation, 
reports recitation to be decidedly supenor to mere reading Recitation 
also was found to be almost as efficient with sense as with nonsense 
matenals The supenonty of recitation was even more readily observ- 
able m delayed-retention tests than m tests of immediate retention 

IX Moeivation in the Classwxim 

Although this discussion m its entirety has centered m problems of 
motivation as they relate to leammg and teachmg, a concluding section 
will be presented in which vanous suggestions will be made that prarbam 
specifically to the classroom Classroom motivation may m some m- 
stanc^ be relatively easy to provide and apply On the other hand, m 
the vast majonty of cases the complexity of the mdividual's back- 
ground of expenence and the mterrelationship of motivational factors 
make it apparent that mtelhgent attention on the part iff the teacher 
to this important aspect of human behavior comprises a major task 
Classroom teachmg and pupil leammg cannot be mnqily a matter of 
presentation of matenals to be learned The introduction of meaitives, 
the development of motives, and the utilization of motives provide op- 
portunities for the teach^ to teach, their' employment m leammg 
maiks the chief difference between a teacher mid a textbook, or between 
a good teacher and a poor teachm &m{de aQ-or-ncsie rules of motiva- 
ticm eannet be set forth Suggestions can be offered which may be 
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utilized advantageously by the teacher in light of the learning situation 
and of the individual learner. 

Motivation, needless to say, may be dangerous as well as useful. 
Care must be taken to avoid certain dangers that have been pointed out 
from time to time. One such danger lies in the administration of punish- 
ment for failure in connection with learning. It is evident that the 
effects of punishment on different individuals are not uniform and that 
there are many instances in which punishment is not only undesirable, 
but in which it results in an opposite effect upon the learning activity 
from that intended. Before punishment is applied, the teacher should 
make certain that it is an appropriate incentive in the particular situa- 
tion. School work, for example, shoiild never be utilized as a means of 
punishment; the impleasantness of the pvmishment situation may easily 
extend to the school work engaged in, subsequently leading to the de- 
velopment of a negative attitude toward similar materials. 

Another danger which has sometimes been pointed out is that of the 
learner working the incentive. Many educators have felt that the 
only worth-while motivation is so-called ‘intrinsic’ motivation and that 
emphasis upon the end (an incentive) rather than on the means (the 
learning) of attaining the end is undesirable. Statements regarding the 
desirability of extrinsic versus intrinsic motivation are, of course, 
largely matters of opinion. It may be true that intrinsic motivation is 
more generally and permanently effective than is learning for some 
material reward. However, it is the behavior that is being acquired, the 
learning that is taking place, that is most important. So long as the 
desired learning does take place and becomes available for application 
in the individual’s life activities, the incentive which was used to stimu- 
late the learning is, perhaps, of relatively little significance. That is, 
so far as the learning itself is concerned, it may matter little that the 
incentive was a material reward, praise, or simply satisfaction in doing 
a job well; the incentive itself drops out of the immediate picture, and 
tire pattern of behavior which was learned becomes the important 
feature of the individual’s experience. 

The danger and undesirabiKty of employing competition as a mo- 
tivational device h^ also scunetimes been pointed out. The line of ar^- 
ment follows that rivalry and competition are acquired social re- 
sponses, that they are incompatible with a democrsdle philosophy, and 
that a better way of life may be provided tibrou^ the substitution of an 
ideal of cooperation for ccunpetition. CJert^ly^ coOperatioh 4s derir-f 
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able, equally cerfcam is the fact that an extreme ‘dog-eat-dog’ philos- 
ophy IS out of place m an enlightened society It is not unreasonable, 
however, to assume that a certain degree of competition is acceptable 
m leammg situations and that it does not necessarily negate the teach- 
mgs of democracy A realistic view might attempt to reconcile rather 
than mutually exclude competition and cooperation Competition does 
affect leammg The situation mvolvmg nvalry is conducive to greater 
effort on the part of the mdividual Nevertheless, competition among 
students m classroom activities probably should be used with discre- 
tion The most acceptable form is imdoubtedly self-competition, in 
which the individual stnves to better his own previous record In such 
a case individual imtiative is at a premium and the motivational effects 
of competition may be taken advantage of without, at the same time, 
’ i j the social problem mvolved m competition with one’s 
fellows 

A decade ago Monroe and Engelhart (46) , in surveymg the ways 
and means of stimulating leammg activity, listed the followmg devices 
which they believed should be employed less frequently and with cau- 
tion m motivatmg school work (1) mformmg the pupil of failure m 
leammg, (2) arrangmg competitions, (3) administenng reproof or 
punishment, (4) awardmg prizes, honors, and other distinclaons These 
authors further warn that the teacher should tme motivating devices 
judiciously, that mere activity on the part of the learner does not in- 
sure learning, but rather that the teacher must stimulate the ‘desire to 
leam’, mid that teachers should be careful not to approach pupils with 
the a^umption that they dislike schoolwork and that extmisic motavar- 
tional devices are therefore always necessary 

Bn^s (7) concluded, from the rephes of college students to his 
mquiry, that the least effective devices m cla^oom motivatian are 
sarcasm, ridicule, low marks, extra woric as a jienalty, and r^nmands 
before other students 

On the positive side, the results of expenments and of obsert'ational 
studies of motivatacm have contributed a number of eues, Monroe and 
Sngqlhart (46), for example, m tbeir survey listed as motivational 
devices worthy of more frequent use m the dtassroom: il} engendering 
suitable mmd sets, attitudes, cm: moods; (2) sMxiuaixitir^ the pupil with 
deffnite objectives, (3) mformmg the of success m leammg, (4) 
testing achievement frecpiently; (d) ecmffimwftdmg where commendalicm 
is japd (6) conferring when a conference will prove efUn^ni- 
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lating. Monroe and Engelharfc emphasized the responsibility of the 
teacher in creating pupil interest (through community events, extra- 
currioular activities, travel, books, pictures, objects for exhibit, projects, 
etc.) and in creating student needs (through special projects, laboratory 
and shop work, and the direction of extracurricular activities in which 
the student will recognize the necessity of learning certain materials as 
a means of attaining some broader objective) , 

Bri^s (7) found that students considered most effective such means 
of motivation as friendly conferences, public commendation, being ex- 
cused from work as a reward, and reprimands in private. ‘Liking the 
teacher’ was also named as important. 

In addition to such considerations as those which have just been 
mentioned and in summary of the whole of the foregoing discussion, 
the following comments on motivation in the classroom are offered: 

(1) Emphasis on ‘meanings’ and relationships contributes to the 
individual’s set for learning. Materials lacking in meaning are rela- 
tively more difficult to learn than those the meaning of which is under- 
stood. Meaning may be developed by basing the learning upon the 
past experience of the individual, by exteoding and elaborating (or 
enriching) the basic principles or facts involved, by taking advantage 
of the logical relationships of the material in organizing it for presenta- 
tion, and by pointing out possible applications of the learning. Over- 
views of units of study or materials to be learned at the be ginning of 
the study of new materials appear to serve as effective devices for indi- 
cating relationships and providing a facilitating set for the learning to 
follow. 

(2) Intereste, attitude, and purposes must sometimes be developed, 
or needs created, as a first step in learning. Most of the motives that 
are effective in tiie classroom have themselves been learned. It is a 
teacher’s responsibility not only to take advantage of present motives, 
but also to direct the development of others which may serve useful 
and deSirable purposes. Needs may be created through the introduction 
of projects which tap a major interest of fhe individual but, at ihe 
same time, demand that he learn a vjadety of previously uneneountered 
facts or i^dlls in order to bring the task to completion. 

(3) Groals and standards to be met function successfully as in- 
centives only when adapted to pupil ability. Individual differences in 
potentiality for achievCToent at any given time are widely distributed 
in a classroom. Care must be taken in Tn aking assignments to be cer- 
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tain that the learning required does not exceed the pupil's ability, on 
the one hand, and that it is not beneath his ability, on the other. In 
either event, maximum efficiency cannot be expected. 

(4) Definite objectives are necessary if motivation k to be ef- 
fective. Not only the difficulty of the assignment, but its length and 
definiteness, as well, are important considerations from the standpoint 
of motivation. Distant goals, where attainment is more desired than 
anticipated, are not generally considered to be so useful as incentives 
as are more immediate goals. Assignments should never be vague; 
standards or requirements should be definitely stated; and the length 
of the assignment should be such that it is reasonable to espect its 
completion. Closeness to the goal is an important factor in learning, 
and learning behavior is facilitated as the goal is more closely ap- 
proached. [See Hull (29) ; also Lewin (40) .] 

In this connection, the effects of knowledge of results and of recita- 
tion upon learning should be recalled. Learning is definitely aided by 
allowing students to observe the progress they have made. This may 
be accomplished by various devices such as graphs and charts indi- 
vidually kept, or perhaps simply by providing occasional examinations 
or tests from the results of which the student may Judge his success. 
Unfortunately for students of lower ability, such devices portray failure 
as well as success. The usefulness of knowledge of results is generally 
found to be greatest with average and superior students, whereas its 
value with students of inferior ability may be negli^ble unless care is 
taken to keep the knowledge of results definitely confined to self- 
progress as much as possible. 

(5) Pupil interests are important sources of motivation. It is ad- 
vantageous for learning to employ existing interests and attitudes in 
promoting learning. If none exist that can be used, attenticm ^ouM be 
^ven to their development. Participation in meaningful activitd^ 
furnishes a background for the development of interests. 

(6) Specific directions and su^estions for learning contiibute to 

thq student’s set. Directions for learning in a ^)e<aal field of subject 
matter and the provision of more genmiJ ‘hints* for &e development 
of succe^ful study habits in all fields serve to ioaptivate learning. Mc®t 
such sk^^stions will be of Bmited vabie, hhiwevi^ unless the learner 
uses as they are intended, 6^. ^ ^ bdildii^ of habits <rf 

stud^ widch ooafducive to 
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(7) Reward and praise raay be effective incentives for some stu- 
dents in learning situations. Commendation, personal attention, and 
similar expressions of recognition of progress should be used, but these 
incentives are of dubious value when applied to all persons or when 
repeatedly used with the same individual. Undeserved praise, or praise 
which is too frequently applied may not have the desired effect. 

(8) Punishment is probably of limited value in motivating learn- 
ing. The judicious administration of reprimands and pxmishments may 
serve as an aid to learning, provided the pimishment is appropriate and 
the possible dangers seem to be at a minimum. 

(9) The teacher plays an important part in the motivation picture. 
Attention should be given by the teacher to personality traits which 
pupils generally like and others which they generally dislike in teach- 
ers. Teachers who are liked and respected themselves contribute 
directly to the pupil's learning as the pupil seeks to obtain the teacher's 
approval and to identify himself with tiie teacher. 

(10) The motivation of learning for a given individual may be 
difficult if an attempt is made to limit the motive or drive to some 
specific task, set of materials, or school subject. Classroom learning 
occurs in a larger setting. The whole school situation, often involving 
extra-school activities as well, contiibutes to an individual's behavior 
and unless these more inclusive and broader aspects of experience are 
taken into account in applying motivation to learning, the teacher’s 
efforts may fail to produce the desired effects. 
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THE RELATION OF EMOTIONAL BEEU^VIOR TO LEARNING 
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I. Il^TEtODTJCTION 

The learning theories presented in the earlier sections of this book 
are concerned pri mar ily with the problem of the oi^anization of be- 
havior patterns in concrete situations. They seek to show why we re- 
member one word rather than another, how we attain skill in arith- 
metic, spelling, or reading, how control of a golf club or of a baseball 
bat is achieved, how problems are solved, how concepts or principles 
come to be understood, etc. All of these can be viewed as the attain- 
ment of proficiency or mastery within a more or less circumscribed area 
of the individual's life experience. In some degree, learning theory also 
takes account of the manner in which acquired patterns transfer from 
one situation or circumstance to another. It has been, however, but 
little concerned with the inter-relationship of learnings to one another 
and their contribution in a broad smse to the whole process of adjust- 
ment. 

When the term leaarmng is used in ihe narrow and traditions^ sense, 
the emotions are viewed as driving mechanisms. When learning is 
treated in this fa^bion, the relation between the emotional level at the 
moment and the facility wiih which a particular pattern is acquired is 
discussed. Here eonoem OCTiters about the effects of varions motivating 
factors, drives, goals, etc., as well as the jeffects of i^pemfie incentives 
upon the aeqmmtion of competence in particular There arises 

also the problem of the inhibiting or facilitating which emotiions, 

arisli^ either antecedent to or durmg title process of may have 

upcm the learning it^f. Finally, the ^id remits of tiie learning process 
can be viewed as produeii^ th^ own charaeterMie emotional iren 
sponi^. Separating ^notion ain! m this way server a 
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purpose only if one constantly remembers that our observations are 
made upon a human being who reacts as a unified whole to a particular 
situation or to a series of situations. Licaming and emotion are then 
merely terms used to classify and describe a unitary ^process — the ad- 
justment of the organism to its environment. 

In its attack upon learning, association psychology was primarily 
concerned with the problem of the stamping in of connections and 
limited itself rather closely to connections within the area of verbal 
learning, i.e., memory. In time, as observations were made on the acqui- 
sition of skills in situations such as the maze or the puzzle box, more 
attention was paid to the organization of behavior. With the intro- 
duction of the concept of trial and error learning, the problem of the 
selection and elimination of responses came to the fore. Conditioning 
theory first developed about skills which are exceedingly narrow and 
restricted when viewed from the standpoint of the organization of be- 
havior. In time, however, as more emphasis was placed upon the state 
of the organism as an important factor in the process of learning, these 
theories were broadened into a wide-ranging explanatory system. The 
state of the oj^anism as thus conceived begins with physiological needs 
and appetite and ultimately extends to the whole complex series of 
emotions, attitudes, aad tendencies that characterize human behavior 
in a social world. 

If tile earlier chapters in this volume were to be characterized in 
terms of their relation to emotional theory, it would be necessary to say 
that in Hartmann’s chapter no attack is made on this problem of inter- 
relationship, since it is so exclusively concerned with perceptual learn- 
ing. In Guthrie’s chapter a point of view is presented that harmcmizes 
quite closely with some aspects of modem emotional theory. Guthrie 
recognizes that the cat in the puzzle box is in a disturbing situation 
from which eventually a terminal reaction brings relief. Because of its 
terminal character, this reaction becomes fixated. The factors initiating 
it arise eitii^ in tiie environmental stiinuli or in the state of the 
OTganism. 

Hull’s principle of bdiavior variability or the oscillation in response 
-vtiiidi arises throi^ irrelevant stimuli in both the extern^ mid the 
internal environment, is ei^cially significant for that type of adapta- 
tion which occurs xmder emotional stre^. He outiines the manner in 
which selection and fixation occur by reduction in the need of the 
orgmiiam through adaptive heavier and describes the mechanism by 
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means of which the pattern of adaptive behavior arises out of behavior 
variability While he does not discuss emotional adjustment m detail, 
his explanatory system covers it quite as well as it does the adaptive 
behavior appearing m more traditional leammg situations 

Sandiford limits his discussion of Thorndike’s position to the classic 
problem of the fixation of response, while Gates, in addition, emphasizes 
progress toward a goal and gives a description and analysis of trial-and- 
error behavior that with slight modification might be carried over to 
emotionally weighted situations The differences between a termmal 
response that closes a disturbmg situation (Guthrie), the reduction of 
need through adaptation (Hull) , or the law of effect (Thorndike) are 
slight for emotional theory Any one of these concepts could be m- 
corporated into the analysis of emotional behavior 

Lewin is so much concerned with the cognitive aspects of the prob- 
lem of learning that he closes his discussion at the point at which he 
begins to come to gnps with the problems faced by Thorndike, Hull, 
and Guthne For it is precisely at the pomt where skill gives mastery 
of the situation, m terms of action rather than cognition of it, that the 
important problems of the relation of emotion to leammg he In the 
frustration experiment of Barker, Dembo, and Lewin (2) the experi- 
mental set-up permitted no solution to the problem presented to the 
children Therefore, no orgamzation of behavior on a permanent basis 
could take place and no lea’ ih ig except m a maladaptive sense, oc- 
curred Hence, no problem of the fixation of correct response arose 
While Lewm assumes organization and pictures its successive phases 
with great skill, he does not concern himself with the mechanisms 
through which elimination and fixation occur, a problem of fundamental 
importance Nevertheless, for Lewin, emotional behavior and learning 
are m the same umverse of discourse 

As psychology has advanced, the problem of the organization of 
behavior, with which the learning theonsts are so deeply concerned, has 
also become the c^tral problem of the attack upon the eaimticHis In 
fact, the stoking progress of tiie last three decades in our knowledge of 
emotional behavior steins out of tiie shift from tiie classification and 
description of emotions and feeling as discrete experiences to a con- 
sideration of their function as adaptive and adjustive mechanisms In- 
creasingly it has became clear that the indivktiutl '^notional experience 
m cniy a step m an adaptive proo^ that cUmes the organism from dif- 
ffise unorganized behavior to ^ecific and organized behavior If 
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this point of view is correct, and we have every reason to suppose it so, 
a theory of learning should account both for the structuring of be- 
havior and the selection and fixation of the final pattern, whether we 
consider the learning of nonsense syllables, simple conditioning in the 
popular sense, the acquisition of a complex skill, the change in be- 
havior resulting from single or repeated emotional experience or, even, 
the organization of a way of life. 

II. Modern Theory oe Emotions 

William James gave the first push away from the older viewpoint 
of classifying and describing emotions as discrete experiences by de- 
veloping what came to be called the James-Lange theory. This theory 
pictured the emotion as the correlate of a physiological state. It re- 
mained, however, for Cannon (4) and his associates, who were led into 
fundamental research in order to attack the James-Lange theory, to 
formulate in broad outline what has become basic modem theory. Es- 
sentially, this begins with the recognition of the fact that exciting 
emotions are powerful disturbers of the bodily economy and arise in 
emergency situations for which the organism is not adequately pre- 
pared and for which it lacks specific patterns of behavior. The exciting 
emotion gains its meaning from its energizing value in the face of the 
emergency, block, or thwart. Accompanying the emotion and resulting 
from the energization there is more varied, more intense, and more 
raipid behavior. In its early stages the overt behavior is diffuse and 
unorganized; it may rapidly take on an organized character, or it may, 
if the situation is too complex, continue at an unorganized level. Es- 
sentially, the organism goes through its repertoire more quickly mid 
thoroughly than would be the case if an emeigency had not appeared. 
As a result, a pattern of behavior is more likely to become organized 
which will enable the oiganism to meet the situation. In time, on 
repetition, and as adaptive mechanisms are established, the situation 
loe^ much of ite original tension-producing quality. During the emer- 
gency reaction, autonomic, visceral, and glandular components tend to 
dominate the picture; with adaptation th^e components tend to dis- 
appear, and in their place come organized skeletal activities. Thus, 
with miaptation there is a shift from the diffuse activities dominated 
by vegetative and primitive systmns, to the oiganized and precise 
activities dominated by the cortex and the c^trel nervous system. The 
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eas^tial elements of this theoretical position are (1) the emergency- 
situation which interferes with normal activities and throws the organ- 
ism out of equilibritnn ; (2) the energization of the oi^anism to a high 
degree and the mobilization of its resources in order to meet the 
emergency situation; (3) meeting the situation both as a result of the 
display of energy and range of activities called forth; and (4) a modi- 
fication in the individual’s pattern of reaction as a result of the ex- 
perience. 

III. SimtTjArity Between Emotion and Learning 

If this analysis is considered in detail, it becomes clear that a process 
closely related "to learning is being described. For the emergency situ- 
ation we can substitute a novel situation or a problem ; for the mobi- 
lizing of resources we can substitute the repertoire of trial-and-error 
behavior; and for the adaptation, which includes both selection and 
elimination, we can substitute learning. The description then parallels 
that given by many -wri-ters for the organization of a skill. Moreover, 
if the wrought-up character of the oi^anism, i.e., its tenseness and 
excitement, is regarded as the internal accompaniment of what, -to the 
external observer, appears as trial-and-error or diffuse behavior, the 
end result either for learning or emotion may be looked upon as one in 
which both the internal tension and the external variations m behavior 
are reduced to a minimum. And the exciting emotion can be viewed as 
a driving mechanian or as a state of teimion, the emergency situation 
as the device which sets off the mechanism or tension system, and 
adaptation of learning can be thought of as the end result. Thus, skill 
in meeting a tense, fear-producing situation is learning in much the 
same sense as k tiie acquisition of skill in solving a puzzle^ or skill in 
a motor act. It has been shown by Holmes (11) that training the child 
in a specific response which meets ihe si-tuation eliminates the anc^on 
of fear. 

From the standpoint of the organization of behavioi’, th^, there is 
an early st^e marked by tenseness, random activity, feehn^ of es- 
diement, etc., and an expert or final st^e marknd by smooth-nmning, 
^eetive, smd competent activity. And in the evohition of behavior, 
dtuations which previously produced strong mnothmai reactions are 
lat^ met by oiganized patterns of reaction that ace in themselves ddlls. 
Emotion and tension tiien become idenUfied with the eaily diffi^ 
i^;^es of xesponse, and skill or maftesy Tftitii the later oi^mlaed and 
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overt response systems. In a sense, and within limits, the organism 
showing an emotion does not know precisely what to do ; the organism 
showing skill knows ^actly what to do. 

Or to put it in another way, we can say that the normal equilibrium 
of the organism is disturbed from time to time by external stimuli or 
internal impulses which vary widely in intensity and in value for the 
oiganism. In actively seeking to retiuii to normal equilibrium, the 
organism develops forms of behavior that, by avoiding future marked 
disruptions or disturbances of this equilibrium, will permit it to remain 
on an even keel. And, in time, the organism moves toward minimal 
responses in the situations presented to it; lhat is, it develops those pat- 
terns of reaction which meet the situations with the smallest e3q)endi- 
ture of effort and the least difficulty. If this view of emotional response 
is taken, the traditionally sharp distinctions between learning, problem 
solving, and emotion disappear. Instead, there is left a continuum of 
stimulating situations which vary through all degrees from intense and 
violent to small and limited disturbances. In describing reactions to 
tiiese disturbances, we use terms such as emotion, trial and error, 
frustration, blocking, tension, etc., for the early reactions, and terms 
such as skill, knowledge, learned reaction, habits, expert action, and 
competence, to describe the final and minimal stages of response. F:rom 
this point of view the skill or knowledge which is the end result of the 
learning process and which comes late in the time sequence is much 
simpler and much 1^ consuming of eneigy and time than are the re- 
sponses at early or beginning stages. 

IV. Emohon INITIA.TBS Stbxjctdbing But Does Not DBansMiNB 

End Rbsums 

In a concrete situation, very similar types of behavior in terms of 
final skill may ultimately develop from apparently dissimilar original 
emotions or motivating devices. Similarly, disturbance which enei^ize 
the orgmiism may be grouped in various categories without much re- 
lationship to th^ end results in terms of the oigmiization of behavior. 
It is this separation between proc^ smd r^ult that is often so con- 
fusing in discussi<ms of emotion and learning. 

As behavior become structured, various controls a^^xear which are 
social in their origin. Through these controls, the individual develops 
not only the capacity to limit the i^read of emotional interference from , 
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one area of his life to another within a short period of tinae, but also the 
ability to keep his emotional reactions to various situations in separate 
categories so that they do not affect one another. This is part of the 
general process of structuring the whole behavior system. There also 
develop countless specific responses to varieties of situations, mclud- 
ing many types of verbal control mechamsms, symbols, stereotypes, 
attitudes, etc., that inhibit or limit his emotional manifestations. 

V. ApPEOACH and WlTHDEAWAIi ReACTOONS 

One other general feature of emotional behavior needs emphasis. 
The reactions of the organism to stimulating situations can be divided 
into two broad categories — approach reactions and retreat reactions. 
Roughly, these can be thought of as correlated with aggression toward 
the situation and with withdrawal from the situation. With the ag- 
gressive t3?pe of response, the mdividual is more likely to go tiarough 
his entire repertoire of response, and hence is more likely to develop 
positive and adaptive reactions to his life situations. If the retreat 
tendency dominates, the repertoire is likely to be cut short and fhe 
possibility of developing an effective response is thereby limited and 
adaptation made less certain. These patterns are so iuclusive in their 
nature as almost to become ways of life in particular individuals. And 
we may well ask, without finding much in the way of answer, how we 
can so frame the educational eiqierienceB of children that they will try 
themselves out thoroughly in life situations and, in so doing, mcplore 
fully their own postibilities. The mobilization of resource within the 
individual in order to meet emergencies presents possibilities for the 
organization of behavior that routine experiences lack 

VI. Maladjustment theough Inadequact Risponse 

In some individuals for many situations, and for all individuals in 
some situations, tiiis transition from diffuse, unorganized, tense, emo- 
tional behavior to specific, precise, and organized bdiavior, does not 
take places. The &ai&rsenffy, ihe novel situation, th© problem, or what- 
ever we to call it, does not lose its intease mid abimulating char- 
acter. it continuously reactivates the oxgan^pn to prbduee again and 
^;aui the ori^al undifirar«!>tiated and teizae type of reaction, or 
is only partially reduced by an inadequate or sul^titiite r^ponse ^eh 
as daydreamii^, h3r8teria, ete., which bectaiise of ate meffectiveneep, atiH 
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permits the original situation to retain its tension-producing character. 
In these instances, we speak of maladjustment, meaning essentially a 
failure on the part of the organism to structure adequately the field in 
which the behavior originally occurred, i.e., its failure to build an 
organized and effective habit system. 

Some of the situations to which the organism is called upon to re- 
act may be so complex as to be impossible of solution. Under these 
conditions there will be complete frustration and a disrupted system of 
response, or the internal reaction may be so intense that no structur- 
ing can occur. At the other extreme are situations that arouse no mobi' 
lizing or energizing response and so force no structuring of behavior. 
Between these two extremes lies a wide range of patterns of stimuli in 
the external environment, togetiier with a wide range of internal im- 
pulses that vary from weak to very intense. In general, after an initial 
phase in which behavior is somewhat disorganized, the first effect of an 
emotion, whatever its type, is facilitating and energizing. In the ab- 
sence of already acquired maladjustinents, this energizing carries for- 
ward the structuring of behavior. In time, however, if no organization 
of responses that meets the situation in all or some of its aspects ap- 
pears, the emotion becomes harmful to the organism, which wears it- 
self out or becomes debilitated. 

VII. Mottvation — Goals — Stmeouc Cokbelates 

In the li^t of this discussion, we can consider the relation of moti- 
vation and goals to the learning process. The emotion which char- 
acterize the earliest adjustinents of the human being arises in situations 
in which little or no insight is possible. But for htunan beings who 
have gone some distance on the road of development and who have 
had some success in meeting the demands of their environment, a wide 
variety of action to any situation is possible. Among these, in addition 
to overt and direct action, are the language responses which have be- 
come symbols for projection from the present into the futtire. Closely 
(Mmnected with these symbols are the values which are placed upon 
particular types of conduct by the culture or sodiety of which the indi- 
vidual is a part. Undmieath thw superstiructure lie the primitive im- 
pulses and appetites which always carry some degree of primacy in 
determining behavior. But even these are wei^ted with symbolic 
processes and controlled by them. 

Hence, when we spe^ of inters and motivation as faobors in 
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learning, we refer to a very complex set of mechanisms and controls 
which have many origins and which have been developed and integrated 
over the whole course of the individuaFs life. Only with the greatest 
difficulty, if at all, can they be disentangled. Thus, one child studies 
algebra because his teacher tells him to, another because his father has 
stressed its relationship to engineering, another because he is fascinated 
by the mathematical processes, another because it is part of the high- 
school curriculum, and so on. In this picture, too, are both momentary 
incentives, impulses, and urges, with intermediate preparatory reactions 
which are related to remote goals, and the remote goals themselves. 
Moreover, the individual's past experience with the particular activity 
makes a substantial contribution to the picture. Thus, one child has 
received much group recognition and personal encouragement as a re- 
sult of his efforts in arithmetic, while another has consistently lacked 
somal acclaim and experiaiced disappointment. One child has obtained 
the satisfaction which comes with reasonable competence in an activity 
and is thereby stimulated to go forward, whereas another with no such 
luck approaches the future in this area with fear and hesitancy. 

One general trend is, however, clear. In the developmental course 
followed by the individual, he gradually moves from response in terms 
of the immediately present, to response in terms of symbols that carry 
derived values separated in time, both forward and backward, from 
the immediate moment. Motivation tends to shift from immediately 
present incentives and impulses to remote and goal-seeking behavior. 
But along with these changes the individual retains his capacity to re- 
spond to those incentives and impulses which grow directly out of the 
immediate moment of time, even though he controls his reactions to 
the immediate present by inhibiting distracting influences, in terms of 
the more remote values e^ressed in symbolic terms. 

Vin. Effect of Succtss and Objeotivitt 

Some generalizations of practical importance are possible. In the 
first place, it s(^ns dear that competent and suce^sfiil meeting of 
mtuations increases the likelihood of so meeting sub^^oent tituations, 
while fa3i^ increases the likelihood of failure. Two 

factors cfierate. The first is cicely related to tite re|)erta|Fe of le^Kmse, 
for the euceessful child is less likdy to feel linhlhifaed or restramed in 
the r^w situation and so is more pke% t^oogh a substantid 

repertoire and thus obttin the he^seepp^ hHSpe'fcrr building the new Jbe- 
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havior. The unsuccessful child, on the other hand, tends to ■withdraw, 
or to inhibit or cut short his repertoire of response, and thus reduces 
the possibility of effective reactions. This negative attitude may be- 
come so marked that the child ceases to make any effort in a new situ- 
ation at all and insulates himself almost completely against outside 
stimuli. 

The second factor is clearly related to the tangibility and meaning- 
fulness of the task. In athletic performances, for instance, there is a 
specific job "to be done; the child sees directly the resul'ts of his efforts, 
he sees both how far he kicks a football and how far his friends and 
associates kick it. The very concreteness and objectivity of distance 
in inches or feet, as recognized by himself and his associates, facilitates 
the learning process and gives reality to the athletic situation and the 
skills developed therein. In situations which are less definite, real, and 
tangible, the individual may feel continuously frustrated, even though 
progress in learning is being made. Thus, a bright thirteen-year-old 
said that she liked algebra and Latin because she knew when she made 
a mistake, but that she did not like the course on comm'unity problems 
because no one knew what was right or "wrong. Here the child is ex- 
pressing a need for clearness and tangibility in the learning situation, 
even though she is making substantial progress in social studies. Al- 
though many of the learning situations that become the basis for the 
learning theories presented in the earlier chapters of "this Yearbook 
clearly possess the quality of tangibility, it is clear that in those situ- 
ations heavily weighted with emotion, a clear and tangible result is not 
so easily attained by ike individual. Perhaps, if it were, there would be 
little or no emotion. 

This lack of tangibility which characterizes emotional behavior has 
also affected the securing of adequate experimental data and theory. 
In their nature, emotions result from blocking and are emergency re- 
actions. In the disorganization of Seha'vior that follows, the particular 
emotions that ■will arise are to some degree xmpredictable for the indi- 
■vidual. The emotion that appears is dependent upon both the general 
state of the organism, and its immediately preceding emotional ex- 
periences. Thus, a child’s behavior in school may vary widely from 
day to day if he is tinder strong tension, or on any particular day it 
may be affected by a particular emotional experience at home or on 
the playground. Under some conditions, as a result of int^ise or "violent 
stimulation, behavior is oi^anized so rapidly that it becomes fixed with 
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a single experience and may persist in pattern form for wedks or 
months. Although the classical instance is found in the conditioning of 
fears, equally good instances can be found for anger, love, etc. And 
often in an emotionally-ready person, a single word, gesture, or in- 
cident, may produce results out of all proportion to the stimulus pre- 
sented. But under quite different circumstances or in an org anis m with 
a different state of readiness, similar stimuli may be presented over and 
over again without outward effects. Sometimes emotional behavior is 
organized rapidly, sometimes slowly. With most skills and with a 
substantial part of our knowledge, learning takes place slowly and 
is closely patterned about the stimulation. With emotions, however, 
the patterning of behavior varies according to the functional situation, 
the state of the oi^anism, and the context. 

IX. FAGnaTAnoiir and Fbustbation 

There is a very delicate balance between the facilitating and the 
frustrating effects of emotion. In riieir early stages and after the 
phase of momentary disorganization, emotions are facilitating. But 
if blocking continues for some time, the organism becomes frustrated 
and what may have been behavior well on the road toward tiie solution 
of the problem presented by the situation, now becomes disorganizing 
and even may hamper effective reaction. In the experiment of Barker, 
Dembo, and Lewin (2) , a frustration situation was produced for young 
children by exhibiting a most attractive playroom behind an impassable 
barrier. The only possible reaction was a return to previous activities. 
The majority of the children showed a progressive deterioration of 
behavior in a situation in which behavior had previously been at a hi gh 
level. But several children seemed to be keyed up by the frustration 
and showed behavior at a more advanced level. Thus, for some, blodc- 
ing may be facilitating for a time and then frustrating; for otiiera it 
may be frustrating from the outset; and for others even prolonged 
blocking may facilitate reaction. For most persons, howev^, jut^onged 
blocking produces an extreme chsorganization of bdhavioE. 

Under milder emotions and 1^ crumal rituatioi^, learning g>es 
forward rapidly and smoothly. With very intense, emotions Mjd more 
crucial situaticHis, lemming may mther occur frith great r^idity or 
not at all^ i,e., result in disorganization. T|^ pra^cal problem then is 
that off creatho^ a d^ree of tension and exeptraneHt which will facalita^ 
learning, whlle f^ the same time avipli^b^ stndi «b. e^reme of 
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tension and excitement that disorganization of response occurs. A 
similar principle holds for all motivating devices. There is an optimum 
level of impulse or incentive which leads the organism on to effective 
learning. Below this level there is ineffective learning because of apathy 
or indifference; above this level the emotional accompaniments of the 
impulse or incentive are so intense that the smooth course of learning is 
disrupted. A skilful teacher is aware of this relation. She keeps her eye 
on the progress of the children. Moreover, she adapts her methods to 
the individual child and, in general, understimulates the high-strung 
and excitable child, and overstimulates the apathetic and unemotional 
child. 


X. Openness of Peesonauity 

Out of the child's experience in frustrating and blocking situations 
there come habits or dispositions which constitute permanent trends in 
his approach to specific learning situations and to life’s problems as 
well. While these tendencies certainly have some basis in hereditary 
dispositions, nevertheless there is substantial evidence that emotional 
behavior is modifiable through wide ranges, particularly if appropriate 
training is given before the child’s pattern becomes too well set. Thus, 
one child is optimistic, another pessimistic. One child faced with dif- 
ficult situations becomes a 'money’ player and increases in effective- 
ness under tension, while another becomes tense and disorganized if 
the going is tough. Some children and adults show an amazing capacity 
to boimce back from defeat and disappointment, while others carry 
their defeats and disappointments forward for long periods. Some chil- 
dren face new situations with freshness and spontaneity, while others 
are limited or restrained in their responses by carry-overs from earlier 
emotional experiences. Despite their great significance for behavior, 
we know little of the factors that produce these variations in individ- 
uals. 

But modem theory distinguishes between the open and the closwi 
peiBonality. By an open personality is meant one with the capacity to 
face situations afr^h without hampering tendencies from the past, 
coupled with the ability to meet reality and to bounce back from un- 
toward experiences. This also includes a retention of at^ustive capacity, 
since the absence of emotion and enthusiasm (which mi^t be con- 
ceived as the goal of perfect adjustment in a fixed environment) is of 
little or no value in an environment of ms^ed di^ge, such as ours. 
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which continuotisly presents new situations. By the closed personality 
is meant the person who has withdrawn from life's stru^le, who meets 
situations rigidly in terms of old patterns, who carries forward into 
new situations interfering attitudes, who insulates himself against life 
and its problems. 

An educational program is not only concerned with the learning 
of specific skills; it is also substantially concerned with a program of 
emotional education. It should be concerned with providing iiie child 
with experiences in surmounting dfficulties, in giving him the satis- 
factions which come with achievement, in furnishing him examples of 
interest and enthusiasm, and in supplying Mm with some feeling of 
security and belonging in 03:der to preserve in him some degree of that 
curiosity, zest, and spontaneity that characterizes young children, and 
at the same time develop in him the peraistence and goal-seeking 
capacity of the older person. 

XI. Attitudib 

As a result of Ms contacts with life in all its phases, the cMld builds 
up a wide variety of ideals, prejudices, beliefs, etc. These can be 
grouped under the general term attitiides, and defined as systems of 
ideas or symbolic patterns wMch have become weighted to a greater 
or less degree with emotional content. There is a continuum running 
from the skills and knowledges that are completely externalized and 
carry a minimum of emotional tone to those patterns of behavior and 
a^ociated symbolic systems that are almost completely internalized 
and carry such heavy emotional weight that even very slight stimu- 
lation will set off a marked reaction. These attitude ^sterns are 
intimately related to values and goals and to the symbols wMoh func- 
tion as carriers or stereotypes fcnr values or goals. Attitudes vary 
markedly from individual to individual in accxjrdanoe with the par- 
ticular experiences each has had in meeting situations apd in coming 
under the influences of his associates and contemporaries. The j^ystems 
of values, which, with thmr associated stereotypes, isvery social 

groui^ place each individual undm* pr^ure to indi- 
vidual .«^tudes come into direct conflict w^h s^etlmea 

wititM a tingle indhdduti the valuation^ 1% different grou^ 

conde cjptflict. It is npt our {HirpcNse td tiie princi^]^ 

of sdtitudiE^ f^paation and of detail, sinee 

is^ limited. .is impOFtani-fc)tj1|^|f|#^!'fp reoo^tia^ 
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by-product, every form of learning develops a substantial series of at- 
titudes, and that this by-product is often of much more significance 
for adjustment than the primary skill being taught the individual. 

XII. EMOmONAIi OUTUSTS 

One outcome of experience in life situations is the preservation 
within the individual of many inadequate and ineffective modes of 
meeting situations. If the child develops a response system that meets 
the situation and so eliminates its tension-producing character, he 
moves on to other similar or even different situations without person- 
ality disintegration. But the possibilities of direct and complete solu- 
tion are limited in a complex and changing life pattern. Hence, various 
devices for reducing tension, cushioning the situation, or restoring 
partial equilibrium come into being. These vary from socially ac- 
ceptable recreational outlets and hobbies, to socially unacceptable and 
disintegrating forms of behavior. The literature in the field of be- 
havior problems, personality maladjustment, mental hygiene, and 
psychiatry, describes many devices, such as rationalization, sublima- 
tion, flight from reality, the development of peculiar abilities, hysteria, 
or the development of physical disabilities, which are in essence learned 
patterns of behavior. They vary widely in their seriousness and their 
effects upon subsequent behavior. In general, however, it may be said 
that the human being seldom solves his problems by fleeing from them, 
and that subterfuges should be recognized and their use discouraged. 

Since verbal command and prohibition are decidedly ineffective, 
the problem for the teacher in modifyii^ behavior becomes one of so 
setting the stage, in an atmosphere of encouragement and confidence, 
that the child can find his way to essentially adaptive behavior. This 
involves, fimt, the recognition of tension-reducing devices when they 
occur; second, the analysis of the relations of the child to his context 
or environment; and, third, tiae careful and serious consideration of the 
means by which an essentially normal attack may be made upon the 
problem faced by the child. 

This approach is radically different from the traditional one which 
looked upon an emotion as an outburst of the moment rather than 
as a stage in an adjustment process. In times past, we merely looked 
upon untoward aggressive behavior in the child as ‘a^essive behavior’; 
now we ask “What produces agression?" and look for, among other 
things, ovenigid discipline, rejection by a parent, or some such dis- 
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txirbance in the context of the child’s life. Frequently we find that by 
reducing the pressure upon the child, the imtoward behavior disap- 
pears. And it is becoming clear that the teacher is herself an important 
feature of the child’s context; her rigid system of discipline, for in- 
stance, may be producing emotional outbursts on the playground and 
even the hazing of less favored children. 

Both children and adults, blocked on the road to direct expression 
of their emotions or faced with situations that are so complex they 
cannot be resolved, reduce their tension and achieve a partial adjust- 
ment through substitute or outlet mechanisms, which are often quite 
devious. So interrelated are all aspects of emotional behavior that the 
effects of tension in one area or phase of the child’s life may appear in 
a quite different area or phase. Although the recognition of outlet 
mechanisms is of great importance in the individual ease, an important 
aspect of education is the development of socially acceptable emotional 
outiets for future use — on the a^ttmption that conflict and difficulty 
are parts of the life process and that the teacher has some responsi- 
bility in preparing children to meet them. Thus, a child given extensive 
musical or dramatic training has a more effective outlet available for 
draining off tension than that afforded by merely weeping or becoming 
hysterical. An athletic contest drains off emotional tensions more ef- 
fectively than miscellaneous and unorganized fighting on the play- 
groimd. A good hobby, especially one in which the child actively par- 
ticipate and which give him some skill, is a more effective outlet than 
breaking windows, street fighting, etc. 

Three questions which can be ask^ then in connection with every 
educational proces can be used in summary of this discussion of emo- 
tional outlets. The first is, “Precisely what skills and attitude is the 
child acquiring in my schoolroom?” The second is, ^‘How can I, as a 
teacher, lead the child to a direct attack upon his problems in order 
that he may develop the habit of facing reality?” The third is, “Recog- 
nizing the inevitability of conflict and emotional tension, hew can I, 
as a t^fcdber, so train the child that his cushions e^amst the rigors of 
life will be socially derirable and enhancing to the personality?” 

XIII. Age RieaoATiONS as EMcomHAn RBsrpNSBS 

As children grow from birth to maturity, mariced change occur with 
age in ^noricmal reactaons. The nao^ instance is that of the 

ihamgee in attxtwles toward the which accompany pul^eriy. 
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and which are associated with known physiological and glandular 
changes. But there are other significant and important changes. Young 
children show a peak of negativistic responses between two and three 
years of age which decline sharply in frequency and commonness up to 
the age of five or six. Some students of this behavior feel that nega- 
tivism arises because life presents the young child with many complex 
situations at a time when he has so few effective reaction patterns^ at 
his command. As children gain skill in language, in motor activities, 
and in intellectual pursuits of one type and another, both the need and 
the occasions for these emotional outbursts disappear. Fears decrease 
rapidly with age in early childhood, and are manifested in connection 
with different objects as the child grows older (22). Anger manifesta- 
tions and temper tantrums follow somewhat the same course as nega- 
tivistic responses (9), Dysinger and Ruckmick (5), in a study of chil- 
dren’s emotional reactions to motion pictures, found a peak of re- 
sponses for thrill or danger situations at nine years, with a gradual 
decrease to sixteen years. For scenes involving love making and erotic 
stimulation, the low point was at nine years and the peak at six- 
teen. In general, since somewhat less reactivity in most situations was 
shown with increasing age, it is suggested that the growing individual 
as he matures builds up some capacity to discount or to inhibit emo- 
tional expression and response. It is important, then, to give some 
consideration to the child’s developmental level in working out cur- 
T’^n TTla.i* demands and the conduct of classroom teaching. Thus, for 
younger children, there are decided advantages in utilizing material 
with dramatic appeal, while for older children with more definitely 
structured interests, such appeal is less necessary , 

XrV. Level of Aspibation 

In recent years a substantial amount of research has been done on 
what has come to be known as the level of aspiration (1, 6, 7, 8). It 
is found tiiat children and adults enter learning situations with very 
definite conceptions of what they should or can do, and that they regu- 
late their performance and thtir feeling^ of satisfaction or dissatisfac- 
tion in accordance with this level. Feelings of frustiation and inade- 
quacy develop in some individuals in terms of this level. The level of 
aspiration is the performance level or goal which the individual sets for 
himself in the specific task. By appropriately designed experiments, 
actual performance can be compared with these goals. Some children 
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characteristically enter learning situations with very high levels of 
aspiration, and hnd even substantial attainment frustrating, while 
others enter learning situations with such a low level of aspiration that 
even moderate attainment is more than satisfymg. Some children have 
levels out of all proportion to their possibilities; for others the levels 
are so low that minor accomplishment satisfies. In individual children 
the level of aspiration is the resultant of many complex factors which 
include not only personal and emotional characteristics, but also the 
social influences coming from elders and contemporaries. 

From our point of view, the aspirations of the child are of interest, 
not only because of their effect upon his performance in the concrete 
learning situation, but also because of their emotional aftereffects. In 
some instances, levels of aspiration are distinctly compensatory and 
represent emotional outlets. In the classroom, it is important to keep 
the levels high enough for adequate motivation, but not so high that 
unfortunate and distmbing emotional aftereffects arise. Too much 
stress upon prizes, competition, grades, etc., often produces such after- 
effects. But it is also important to see that the child is occupied with 
meaningful and significant activities in order tiiat, tiirough them, he 
may arrive at a fmr assessment of his abilities and possibiliti^. 

Not unrelated to the qu^tion of levels of aspiration is that of the 
effect of failure and success upon the child, which has already been 
mentioned. Under conditions of continued failure in all areas of his 
life, the child is likely to become either very ‘hard-boiled’ and well 
insulated agsdnst life, or extiaordinarily sensitive and desirous of pro- 
tection. Hence, it is well to recognize the principle that every child 
needs for his own well-being some experimice of suoc^ and some of 
the social acclaim that accompanies accomplishment, even if the teacher 
has to go far out of her way to find an area in which fedin^ can 
be engendered. Success in one area may more than ecunpaisate for 
failure in many areas; some accomplishment furnishes an int^gratiz^ 
carter about which the personality may be integrated. Coirtini^ and 
all-pervading frustration over a substantial ;penpd affects all 

phas^ of learning; mi opening in the wall of l^hnes the indi- 

yi4uai an t^portunity for growth arwl derelf^Hprailh 
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plays of other persons, and their reactions in complex situations, and 
is himself reacting to this behavior on the part of other persons. He 
learns much in the way of emotional control from his parents and 
from his teachers. Hagman (10) foimd a high positive correlation be- 
tween the fears of young children and the fears of their mothers. In a 
group with other boys, a boy will not show fear; off by himself in a 
aimilftr situation, he will show fear. In the group, the child imitates in 
some degree the emotions of those around him, shows both sympathetic 
and emphatic reactions, and receives substantial amounts of direct and 
indirect instruction in controlling his emotions. 

If this be so, the teacher in the schoolroom is herself a ‘social 
stimulu®’ for her children and the most important single factor in 
creating the ‘emotional atmosphere’ of her schoolroom. If she is well- 
balanced, has poise, and shows good emotional adjustment, some of 
her balance, poise, and control will be communicated to her children 
and improve their learning. If, on the other hand, she is high strung, 
nervous, tense, and poorly adjiisted, some of her tension will be com- 
municated to the children and will adversely affect their learning. 
Once this important relation is clearly grasped, the teacher can take 
explicit steps to improve her techniques of handling children and de- 
liberately seek the conditions most favorable to learning. 

The teacher is also the dispenser of praise and blame, reward and 
punishment. Through commands and requests she leads her children. 
Johnson (13), in e^eriments on a wide range of tasks and activities, 
has shown that positive, unhurried, specific and encouraging types of 
directions lead to much more accomplishment by children than do 
negative, general, hurried, and discouraging directions. The conditions 
most favorable to learning, then, involve not only the specific tasks 
set the children by the outlined curriculum, but also the emotional and 
social interrelations of the group of children, and the skill and poise 
of the teacher. 

XVI. CtoNcnrsiON 

In this presentation, the essential similarities of the phenomena of 
emotion and those of learning are pointed out. Both are aspects of 
the same juocess of adjustinent to environmental sitiiations which the 
organism is continuously called upon to make. In the concrete situa- 
tion there is only a child who, at the same moment, is learning and 
showing emotion. In some contests the organization of a pattern goes 
forth smoothly and by small increments with a minimum of ifitemal 
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disturbance; in others it is greatly speeded or retarded with a maximum 
of disturbance and of internal and organic accompaniment. 

From the diffuse, imorganized, and ineffective responses of the 
novice come the smooth-running, effective, and well-organized responses 
of the expert. In this process of mastery, which is never complete, the 
child gains control of his emotions and establishes the skills which 
enable him both to anticipate future situations and to react appro- 
priately when they occiir. The process is facilitated by the use of 
symbolic devices, even though these prove disturbing in some relations 
and sometimes create further emotional difficulties. 

Both in the organization of its curriculum and its practices within 
the four walls of the schoolroom, the educational institution should 
take accoimt, not only of the direct contributions it makes to the child 
in providing for the acquisition of skills and knowledge, but also of 
the indirect contributions it makes in guiding the development of atti- 
tudes, points of view, goals, and ideals. Through learning, the child 
moves through a succession of contexts to integrated and well-oiganized 
behavior and acquires mastery over his environment and control over 
his emotions. However concrete and ^ecific our approach may be to 
the problem of learning, we must not lose sight of the fact that learning 
is a part of a much larger and more significant adjustment process, in 
which emotions play an important role. The organization and develop- 
ment of a program for the education of the emotions is a major task, 
which should be faced both by the school as a whole and the individual 
classroom teacher, if we are to provide for the all-round, wholesome 
development of the children entrusted to our care. 

Exferences 

1. Akdebsok, H. H. and Bbakdt, H. F. “Study of MotiTation Bivcdving Sdf- 

announced Goals of Fifth-Giade Children, and the Concept of l^evel of 
Aspiration,” Jounud of Social Psychology, X <Maj, 1:^}, 209-32. 

2. Basses, Boceeb; Dembo, Tauas; and iMwm, Kvsa. Frustra&ion and Re- 

gression: Ask Experiment with Young CMdten. Xhuvemty of Iowa 
Studio in Child Welfare, VoL XVlll, No. 1. Iowa CSiy, Iom%: State 
tJnivCTsity of Iowa, 1940. Fp- 3X4. 

3. Bsnx^, K. M. B. Boded and EmoUondl Depefapmeni of the Preschool Ch&d. 

lioatdon: K^an Paul, Treneh, Tn^bg^' & Co., Ltd., 1931. Pp. 287. 

4. OsKtas, W. B. BodRy Changes m Banger, Fear, catd Rage. New 

Ycnk; IX Appleton & Co., 1^1^ ed.). svi + 404 



352 EMOTIONAL, BEHAVIOR ANI> LEARNING 

5. I>xsiK^<3£B, W. S., and Rttckmick., C. A. The Emotional Responses of ChzL- 

dren to the Motion Picture Situation. New York: Macmillan Co., 1933. 
Pp. xiii 4* 122. 

6. Pba^o^s:, J. D. ^‘Individual Differences in Certain Aspects of the Level of As- 

piration,” Americau. Journal of Psychology, XLVII (January, 1935), 
119-28. 

7. ^‘Some P^cht . >gical Determinants of the Level of Aspiration,” 

American Journal «.-* Psychology, XLVTE (April, 1935), 285-93. 

8. QABi>rr££B, J. W. “The -^elation of Certain Personality Variables to Level of 

Aj^iration,” Joumd of Psychology, IX (1940), 191-206. 

9. GrOonErroUGH, Plobet^c . L- Anger in Young Children. Minneapolis, Minne- 

sota: University c T Minnesota Press, 1931. Pp. xiii + 278. 

10. BiiMER it. “ V. Study of Fears of Children of Preschool Age,” Jour-- 
nal of Experiment al Education, I (December, 1932), 110-30. 

11. UConMES, F. B. ^‘An Fxperimental Investigation of a Method of Overcoming 

Children’s Fears,” Child Development, VII (March, 1936), 6-30. 

12. jEBSiiiD, A- T-, and Hoeeces, F. B. Children’s Fears. Child Development 

Monographs No. 20. New York: Teachers College, Columbia University, 
1935. Pp. XV + 356. 

13. JoBCNSOn*, Mabgiterite WiiiKEB. Verhol Influences on Children’s Behavior. 

School of Education Monographs in Fklucation, No. 1. Ann Arbor, 
Michigan: University of Michigan, 1939. Pp. ix H- 191. 

14. Jorn&s, M. C. “Emotional Development,” Handbook of Child Psychology 

(Cabl. Mxjbcsisoi^, ed.), pp. 271-302. Worcester, Massachusetts: Clark 
Univenaty Press, 1933. 

15. Lxjitd, F. H. Emotions of Man. New York: McGraw-Hill Book Co., 1930. 

Pp- X 4- 348. 

16. MuiBtPjBrr, Gabdker; Mxjhphy, Loib B.; and Newcomb, Tjueooobe M. Ex- 

perimented Soddl Psychology. New York : Harper & Brothers, 1937 
(revised ed.). Pp, xi + 1121., 

VI- Pbbsoott, D. a. Emotion and the Educative Process. Washington, D. C. : 

American Council on Education, 1938. Pp. xviii 4- 323. 

18. itiTCKSOCK, C mtTB TiAEr A. Psychology of Feeding and Emotion. New York : 
McGraw-Hill Book Co., 1936. Ppl xiH 4- 529. 



CHAPTER X 

THE ROLE OF PRACTICE IN LEARNING 


J. B. Stroui> 

Associate Professor of Bducatioiial Psychology 
State XJmversity of Iowa 
Iowa City, Iowa 


I. TRjELeATION of Pbacticb to Theobies of Lbabning 

The old maxim practice mahes perfect is a mixture of truth and 
error. By practice is meant performance or some number of perform- 
ances. It is customary to speak of performances as repetitions or trials. 
The term repetiticm so used is not intended to suggest that the successive 
performances are exact duplicates of each other. Exact repetition of 
an act probably does not lead to improvement. If the character of suc- 
cessive performances does not change in any respect, learning, by 
definition, does not take place. 

1. Practice as a Condition of Learning 

Practice is a necessary condition to learning but not a sufficient 
condition. Some species of practice make perfect; others are wholly 
xmproductive. The tremendous amount of practice necessary to the 
attainment of a high degree of artistry in any field is common knowl- 
edge. Notwithstanding, there are those who insist that learning is 
not accomplished by practice. What they seem to object to is certain 
of the theories that purport to explain how learning is achieved by 
practice. Needles to say, the rejection of an explanation of an event 
is not tantamount to the abrogation of the event. 

Just as it is a half-truth to say that practice makes perfect, so is it 
a half-truih to say that learning is not accomplished practice. The 
two statements are the complements of each othcfr. It |s the fact that 
each is only a half-truth that permits the ojfcber to be a half-truth 
ahsd. Th^^re ia experimental evidence that, im the oemrse of pxact^pe^ 
performance may prefer, remmn the sarae^ or grow worse. From 
we majr that it is the practice em ©f certain 

that proAic^^a favorable or am iiesult; or, that luaciice 
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provides for the putting of these conditions into operation. Five repe- 
titions of conditions a, b, c, etc., favorable to learning, are of greater 
consequence than four. Those who aver that we do not learn by 
practice probably mean that we do not learn by sheer repetition. This 
construction is quite in agreement with the facts. Practice, even a vast 
amotmt of it, does not guarantee improvement in a function. 

The foregoing is implicit or explicit in the literature of association- 
ism of the last 200 years. Thomas Brown recognized the role of fre- 
quency of practice in his law of relative frequency. That he also recog- 
nized that frequency is not a sufficient condition of learning is attested 
by his eight, other laws. Meumann reflects the same idea in his treat- 
ment of the will to learn, as did Thorndike in his discussion of the laws 
of habit, of which the following is an excerpt: 

The law of habit is supposed to be that ‘practice makes perfect,’ 
or that the nervous system ‘grows to the modes in which it is exer- 
cised.’ But practice without zeal — with equal comfort at success 
and failxure — does not make perfect, and the nervous system grows 
avxty from Ihe modes in which it is exercised with resulting dis- 
comfort. When the law of effect is omitted — ^when habit-formation is 
reduced to the supposed effect of mere repetition — two results are 
almost certain. By the resulting theory little in human behavior can 
be explained by the law of habit; and by the resulting practice, 
unproductive or extremely wasteful forms of drill are encouraged 
(40). 

Locke voiced the same notion when he wrote: “Attention and repe- 
tition help much to the fixing of any ideas in the memory; but those 
which naturally at first make the deepest and most lasting impression 
are those which are accompanied with pleasure and pain” (25 ) . 

2. Frequency of Repetition and the Laws of Learning 

One of the things meant by practice in psychology is repetition as 
envisaged by the law of relative frequency (Brown) or the law of use 
(Thorndike). Thorndike now states in various books published within 
the last decade that mere repetition, repetition in itself, does little or 
nothing to increase the probability that a given response will follow a 
given stimulus. “If a certain state of affairs,” he says, “acts upon a 
man ten thousand times, he will, so far as any intrinsic action of the 
ten thousand repetitions is concerned, re^xjnd in the same way to the 
last thousand as to the first.” Whether or not in his earlier writing he 
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meant that frequency, qiia frequency, had any efficacy, the writer is 
not entirely certain. At any rate the phrase other things being equal 
appeared in his early statement of the law of use. 

In much of the theorizing that followed, attempts were made to 
give a neurological explanation of the law of use by the supposition 
that repetition lowered synaptic resistances. Whereas innate behavior 
was thought to be owing neurolo^cally to an inherited condition of 
lowered synaptic resistances, acquired acts were thought to be brought 
about neurologically by a lowering of resistances by practice. Thus 
repetition, qua repetition, could by these suppositions be assigned an 
explanatory role. This conception implies that connection-forming is a 
gradual process and as such agrees with the empirical fact that learning 
is gradual. Each repetition putatively reduces synaptic resistances or 
otherwise improves the neural connections and thus makes more cer- 
tain the re^onse upon the instance of appropriate stimulation. 

There are certain well-known phenomena of learning with which 
any theory of learning must agree. Among these are the fact that 
assignments fhat cannot be learned in one repetition may be learned 
in a few or many repetitions, the fact that a positive correlation exists 
between the number of repetitions of learned noaterial and its retention, 
that forgetting is positively related to the passage of time and that such 
material when forgotten may be r^tored by repetition. These facts 
are all in accord with the resistance theory. But of course, such agree- 
ment, while a nectary condition to a valid theory, does not validate 
it. Moreover, for reasons which caonot be described here, the theory 
has steadily lost favor during the last ten or fifteen years. 

In his Psychology of Learning, 1^5, and in chapter i of this 
volume, Guthrie has proposed an all-or-none principle of connection- 
forming which is quite at variance with the notion of r^istmice and 
gradualness. This is an enga^g theory, but imhappily one that is 
extremely difficult to test experimentally. The ta^ of providing a test 
case capable of dfeproving it would be an arduo^ one indeed. A 
proponent could always maintain that the proper conditions were not 
met. (That which cannot be disproved cannot be proved.) Moreover, 
connectionism in tiie traditional sense of leamiiig by the formation of 
highly ^>ecific neural bonds has met with disfavor at tiie hands of 
oertam physiological psycholog^ts. While tins situathm is ncrfi en- 
oouragp^ to the resistance theo^, it is pqft nee^sarily incmnpatiMe 
with conheqtionisin* As the writegf i^pd^i^^^abds the matt^^ Gi^hrie 
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regards himself as a connectionist. The expunging of all reference to 
bonds and resistances would not affect the status of connectionism ; 
nor would the negation of connectionism alter the role of practice in 
learning. 

3. Practice Viewed as a Condition Rather than as a Method 

of Learning 

Thus, regardless of whether connections are formed gradually and 
by ‘wearing down’ or according to the all-or-none formula, or whether 
or not learning involves connection-forming at all, practice in some 
amount is an essential condition thereto. Learning is a change in per- 
formance in the course of practice; changes that may take place on 
account of other circumstances, as maturation, injury and disease, and 
intoxication are not thought of as learning. 

Learning envisages both acquisition and fixation. A student prac- 
tices basketball, newspaper writing, a play, a concerto, a poem, or 
whatever his curriculum calls for with the view to acquiring and fixing 
modes of behavior. The higher his level of aspiration the more does he 
practice. The concept of practice applies equally well to his acquisition 
of knowledge, discipline, and other equipment of an educated person. 
By practice the actor commits his lines ; by further practice he assures 
himself of their remembrance. 

Practice includes the use of all of the techniques of learning, those 
by which meaning and the awareness of causal relationships are gained, 
by which conclusions are reached by reflection, and those by which 
r^ponses are accompanied with reenforcement and belonging. Practice 
also includes performances tiiat do not lead to learning and those that 
do so only in a small degree. The average person practices reading, 
^>eaking, writing, ciphering, meeting strangers, and the like, through- 
out his adult life wifh but little change occurring in performance, save 
perhaps a tendency toward greater stereotype. There are numerous 
instances in the literature of p^chology in which evidence of learning 
from practice is al^ent or exceedingly small, as, for example, in re- 
sponses without reenforcement and re^onses wiiJiout belongiiig, that 
is, without the observation being made that this event has anything 
to do with that event. 

Practice is not synonymous with learning, nor is it, itself, a method 
of learning. It provides for the operation of the methods, but does uot 
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guarantee their operation. While learning does not go on in the absence 
of practice, it does not necessarily go on in connection with practice. 
The remainder of tJiis chapter is devoted to the discussion of the con- 
ditions in terms of which the effectiveness of practice varies, as these 
conditions relate to problems of learning in school. 

II. CONnmONS of LeABNING by PSACfllCE 

Educational theorists have promised much. Teachers who see so 
little result from so great expectation make a good market for those 
who profess at last to have discovered the royal road to learning. Per- 
haps nearly all of those whose business it is to teach and those whose 
business it is to leam will agree that up to the present no easy road to 
learning has been discovered. Perhaps also those who have given some 
attention to the nature of ability and the learning process will agree 
that such a discovery is not in sight. IMuch of the inefiBciency in our 
schools is probably due to a cause beyond our control, namely, the con- 
stitution of the organs of learning. For all our knowledge of circulation 
and digestion, the normal heart and stomach require about as long to 
do their work as formerly. There is little pro^ct that some feat of 
educational engineering will enable our eyes, ears, brains, and hands 
to work with twice their present efficiency. Learning is slow and 
tedious. Much that is learned is soon foi^otten. These thing s are so, 
not because the teaching is bad, but because the learning apparatus is 
what it is. 

The differmice between the best batting team in major-league base- 
ball and the poorest batting team is ordinarily about four percentage 
points. This fact is meant to suggest that small increments in efficiency 
are often important. Small increments in teaching and learning ef- 
fimency, when considered in ihe li^t of a pupil’s total career, may be 
tremendously important. 

1. Individual Difference 

One of tile most ^vious facts about leamli^ is. titah pupils vary 
In aehmvem^ in school. By the statisti<% of 

^v^l^psng — a method that has be^ rince its 

ix^rpAictidDt by Ayres (1) in 1909 — we ffisd Ihsft appm^timately a third 
of the of a given grade equal mr: ihje ^^?age achiev^ni^#! 

ti» i^nls one grade abov^ equal 

below tiiat of tib© pwqjils cme grade about ten 
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deviate from their modal grade by two full grades above and ten 
per cent by two full grades below; about three per cent deviate by three 
full grades above and three per cent below (23, 35) . In a recent in- 
vestigation Cornell (4) foimd the grade range of 7-year-old pupils to be 
from one to six, that of 10-year-old pupils, from two to nine. The 
middle 80 per cent of the former spread over one and one-half grades; 
that of the latter, over three full grades. 

The differences just referred to are due, to some extent, to dif- 
ferences in amount of practice and, to a greater extent, to the quality 
of practice. Perhaps the greatest single factor is the ability of the 
pupils. A matter of considerable educational importance is the effect 
of equal amounts of practice upon individual differences in perform- 
ance. The effect of equal amounts of schooling upon performance in 
school subjects has not been investigated extensively. There is a dif- 
ference of opinion among authorities as to the proper interpretation of 
the laboratory studies. Two irreconcilable methods of investigation 
have been employed — which cannot be evaluated here; but it can 
probably be said that equal amounts of practice increase rather than 
reduce individual differences in performance in school subjects and in 
most other complex learning activities. Nor is there, in a practical 
sense, much probability of eliminating individual differences or reduc- 
ing them greatly by inducing the poorer students to study more than 
the better ones. The pupils in the highest 25 per cent probably learn 
more, understand more, and remember more from one hour of study 
than do those in the lowest 25 per cent from three or four hours of 
study. Indeed the former may attain levels of understanding and ap- 
preciation that are virtually imattainable by the latter. Nor is it to be 
supposed that individual differences can be reduced by good teaching. 
In fact, the better the teaching, the greater are such differences likely 
to be. 


2. Character of the Material of Learning 

It is common knowledge that meaningful material is learned more 
readily than meaningl^s material. So close is the relationship between 
meaningfulness and leamability that the latter serves as a criterion 
of the former. It goes without saying that, in the interest of economy, 
instruction should be meaningful to the instructed — a fact that has in 
all probability been recognized since the b^inning of teaching and 
learning. 
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The fact indicated above is of no special theoretical significance in 
psychology. It does not prove that one system of psychology is superior 
to another. It does tell us a great deal about the nature of the operations 
of the mind. Meaningful material is more readily learned than is non- 
sense material because it permits the greater utilization of past ex- 
perience. Meaningful material is, as a condition to its being meaningful, 
learned to an extent to start with. A list of logically related paired 
words like DOG — ^BARK and CAT — ^MEW is, in comparison with a 
list of paired syllables like KTJZ — SOQ and GIH — ^PEJ, quite easy to 
learn. To an African Bushman the two lists would be equally difficult. 
The last sentence but one contains 129 letters which, except for those 
comprising the nonsense syllables, the reader can reproduce sequentially 
in writing exactly or with very close approximation after but a single 
reading. 

Sequential reproduction of a dozen detached letters would tax the 
ability of many readers. But even in the latter rmdertaking past ex- 
perience helps. Each letter has a name and a conventional form which 
the reader well knows. Apart from the four nonsense syllables, the 
written reproduction of the sentence just referred to reduces to 28 
words, with whose meaning and spelling the reader is already familiar. 
The syntactical arrangement of the words is also fairly conventional. 
Moreover, the wor^ reduce to a unit of thought. The reader would 
have none of th^e advant^es in committing to memory the same 
sentence writtmi in Chinese symbols; yet the latter would be inherently 
as meaningful as the former. 

3. Mode of Presentation 

One of the first issues raised in educational psychology was that 
of the effect upon learning of the sensory mode of presentation, an 
issue that grew out of the psychological study of imagery. We shall 
not review the experimental literature bearing upon this ^ibject; but 
rather shall indicate what seem to be the more important ecmdlusions, 
as they relate to the probl^ns of education today. 

The research indicates that, in general, there are no very important 
differmrces with reinject to the two principal sensmy av^ues of in- 
struction, visual and auditory. When con^thms are <»}mparable, read- 
ing md listening are abcMit equally effective, aS ^u^ed by the avera^^ 
scores earned (m material so presenh^? ^U^h ffiff^esnces as appear tend 
to favor the auditcxiy presentation.' ' IW example Young (44) obtamed 
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a small but consistent advantage in listening over both reading at a 
normal rate and reading for a length of time equal to that required for 
oral presentation. 

It is not surprising that there should be no large differences in ef- 
fectiveness between the two methods, inasmuch as learning is essentially 
a ‘central process.’ Indeed the investigation of Young and the later 
work of Goldstein (12) show a high correlation between the scores 
earned by the two methods of presentation. The latter obtained a 
coefficient of .78 between the two sets of scores; the former, about .60, 
on the average. (Young’s tests appear to have been somewhat less 
reliable than those used by Goldstein.) 

Perhaps the most important conclusion to be drawn from these 
fi-ndinga is that expediency should dictate the mode of instruction to 
be.used. For example, the development of the motion picture affords a 
method of portrayal not readily available to auditory methods. Maps 
and still pictures constitute other instance. 

4. Incidental Learning 

The term mddentaL learning is applied to two different learning 
situations in education and to still another in psychology. Naturally, 
things said about one of its meanings do not apply to its other mean- 
ings, imle® it can be shown independently that they do apply. 
Psychology teaches that incidental learning is notoriously ineffective. 
On the other hand we know that some of the most effective teaching 
and learning are incidental, according to one of the meanings of this 
term. The home, the playground, the neighborhood, and otiier primary 
groups stand as our best examples of educational rf&ciency. In this 
interleaming that is featured in the primary group there is neither 
intention to teach nor intention to learn. It is incidental in that it is 
not purposed, but is incidental to an activity carried out to satisfy 
some other purpose. 

Some of the most effective teachir^ of the home, of the playground, 
and of informal social gjroups at school and elsewhere is incidental in 
tins sense. The socialized recitation also provides some of the features 
of interleaming ihat characterize ihe learning in pranary-group situ- 
ations. Parents probably teach their children a great deal more wh^ 
they are not trying to teach them at all than they do by their most 
carefully planned pedantry. Pupils teach each other without intending 
bo do so and much that the teacher teach^ is quite incid^tal to Ida 
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lecture notes or his lesson plan. The effectiveness of this kind of learn- 
ing probably arises not from its incidental character but from the fact 
that the situations and responses center about aspects of the pupil’s 
life that are important to him. Conditions are ideal for effect or re- 
enforcement to get in its work. 

There is another usage of the term incidental learning in education. 
The teacher may make the teaching of reading incidental to the teach- 
ing of the social studies and vice versa, or the teaching of language 
incidental to the teaching of science. This teaching is not incidental 
in the sense that it is unplanned nor is it incidental in the sense in 
which the term is used in psychology. 

Incidental leamiaag in psychology has usually stood for that learn- 
ing which takes place as a result of a repetition of a list or the execution 
of an act when the subject is intent on something other than learning. 
Myers sought to make a test of incidental learning by dictating a list 
of words to groups of pupils ostensibly as a spelling test and comparing 
their retention of the list with that of a comparable list similarly dic- 
tated but introduced as a learning exercise (28). Jenkins provided an 
interesting arrangement of this test in the following manner: One 
group of subjects acting as experimenters read aloud a list of words 
to the several members of another group acting as subjects (19). The 
former group was set to read; tine latter, to listen and leam. 

McGeoch defines incidental leanung as “learning which apparently 
takes place without a specific motive or a specific ' formal instruction 
and set to leam the specific activity or material in question” (27). 
As an illustration he calls attention to the fact that a subject does 
incidmtal learning when, set to leam a list presented on a memory 
drum, he also leams that the hood of the drum has a crackle finish, or 
learns other facts about the fabrication of the drum, the furnishings 
of the room, or the attire of the experimenter. In order to achieve these 
instance of incidental learning it is nec^sary that the subject have ob- 
served them — reacted to them. In this sense there is notiiing psyclm- 
logically peculiar about incidental learning save ther feet that it is 
j^tty accidental. It is a matter of <hance whether nob the 

fitabjeet 'wffl make the necessary reactions to tbh, items that 

are to the experimentally defined fa^ is little doubt 

that hf instruction such lej^ng couM few an ocoasionai 

chance oecurrence up to an alindsb in each subj^t> 

then' Mr seda the principal bs^dentad learm^'-^ai, 
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the principal advantage in motivated learning. The appropriateness 
of Horn’s remark that anything worth teaching should be the object 
of planned instruction becomes apparent. We may guess that those 
enterprising teachers who have achieved good results with the so-called 
incidental teaching of English, for example, have not left the learning 
to chance, but have made very careful provisions for it. Perhaps the 
chief psychological advantage in this type of teaching is that it pro- 
vides excellent conditions of motivation. Instruction may be given in 
connection with a need arising from a natural situation. Not only does 
this situation provide effective motivation but it also insures that the 
learning will be done in a situation in which it is to be used. This dis- 
cussion ties in with one of the most important facts of learning, namely, 
that unmotivated practice is notoriously ineffective. 

From the foregoing we may judge that good incidental teaching of 
spelling, handwriting, English usage, number facts, and the like is not 
incidental according to the psychologist’s meaning of incidental learn- 
ing. Moreover, existing psychological experimentation may not be used 
legitimately as an argument against the best practices in incidental 
teaching. Psychologically, the important condition in the teaching of 
these subjects is that there should be a spelling consciousness, a writ- 
ing consciousness, a number consciousness — a set toward improvement 
and ultimate mastery. Whether they shall be taught directly or 'inci- 
dentally’ is in part an administrative matter and in part a matter of 
the skill of the teadher. The reader is referred to articles by Comman 
(5), Gates (10), and Horn (17) on spelling, and by Henry (15), Kirk- 
patrick (22), and McConnell (26) on arithmetic. 

5. The Question of Drill 

It is but natural that those who have a new idea to sell should 
make the most favorable contrast possible between their product and 
those products already on the market. A method of doing so is to make 
the competitors look as bad as possible. This is comparatively easy to 
do in the case of drill, and, for that reason, has been overdone. In our 
anxiety over the abuses, alleged and real, we have had a tendency to 
forget the fact that there are intelligent, constructive uses of drill. 

Drill is currently purported, and by some who have been identified 
with education long enough to know better, to be the handiwork of 
stimulus-response psychology. There has probably been less drill dur- 
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ing the fifty-year period since the founding of the first psychological 
laboratories in America than in any like period in a thomand years. 
Moreover, formalism, the embodiment of the philosophy of drill, dis- 
appeared from American education, at the hands of Hall and the 
Herbartians, well in advance of the advent of stimulus-response 
psychology. In fact, there has been so little drill and systematic in- 
struction in our schools during recent years that the condition has 
provoked some criticism on the part of the public. Perhaps the printing 
press has had as much to do with the reduction in emphasis on drill as 
has any single thing. Not at any time in this century have theorists 
advocated drill as the principal means of educating the youth. Drill 
probably has been overdone in arithmetic. Even here certain in- 
fiuential theorists have for a generation advocated the placing of more 
emphasis upon the meaning of number and less emphasis on drill. 

We are told, too, that stimulus-response psychology and its com- 
patriot connectionism have instigated malpractices in the teaching of 
citizenship. Our schools, under the influence of traditional psychology, 
are alleged to have developed a race that cannot think, but can only 
give back the responses learned by rote, or remain silent if the stimulus 
happens to vary from that employed by the teacher or the textbook 
writer. Has Dewey lived in vain? Are the project method, the activity 
school, the urat phm, the Winnetka and Dalton systems, and the con- 
tract plan foimd only in textbooks? 

There are innumerable facts and items of skill that go to make up 
the equipment of an educated pemon which must be learned by repe- 
tition — ^by frequency, effect, contiguity, vividness, belonging, knowledge 
of results, and similar conditions. There is no special reason why the 
male of our species should be called man or why his sex should be called 
male; or why the numerals and the letters of the alphabet should have 
the names they do; at least, there are none that help the child leam 
these names. English spelling all but defies reduction to a system. No 
plan has been proposed for the rational solution of the typewriter. 
Such things are learned by a ^at deal of practice. ! Nor is it to be 
supposed that these are the only kinds of data that recpiire practice. 
Meaningful material also requires it. In our sdiobls drill zeroises 
have represeated one means of implemeutii^ praeti^a 

In ^praising drill as a teaching procedure, it is wdll to remember 
that it is not mere repetition but repe^bn of ther conditions of learn- 
ing ^at is ielfe^ve. Drill can te ve^e^y^ in^Bcctive, dr pc^lively 
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detrimental; spirited or spiritless. Pupils do not necessarily learn Just 
because they engage in drill. There is need of high standards in drill 
Just as there is in student participation in school management or in 
the socialized recitation. In the best educational practice, pupils are 
engaged in drill after the need of it has been demonstrated. A ‘felt 
need' of drill is as easy to create as is a ‘felt need’ of anything else. 

Drill should be recognized for what it is worth and no more. Per- 
haps no one has ever maintained seriously that drill in spelling will 
teach a pupil to thinlr , cultivate his character, improve his social ad- 
justment, or make him more democratic. Other provisions are made 
for these aspects of his education. By drill in gelling he does learn 
to spell. The cultivation of his rational abilities or of his personality, 
be it ever so well done, is not sufficient to teach him to spell. 

Undoubtedly there are many undesirable features of drill work in 
our schools. It should not be allowed to become monotonous. Exces- 
sive and unessential written work should be avoided. Because of its 
repetitive character, pupils are likely to lose interest in it more quickly 
than in most other kinds of activity. For this reason the length of such 
practice periods should be relatively short. It should be a fairly easy 
matter to demonstrate by an occasional classroom experiment the ef- 
ficacy of brief, spirited drill exercises. 

Drill is at advantage when pupils individually engage in practice 
at the point of error. Group drill may be considered wasteful of student 
time on the ground that many students do not require it. However, 
there are occasions in which this type of drill is Justified — occasions in 
which the frequency of certain kinds of errors runs high. For example. 
Charters found that of 25,676 running errors in oral language, 71 per 
cent feU within five classes of errors (30). Symonds has published 
similar findings of several investigations on errors in written language 
(39). 

Spelling, handwriting, language, and number are subjects in which 
individualized drill at the point of error is both practicable and desir- 
abl& Systematic testing is used to ascertain whether or not a pupil 
require special practice and, if so, to locate the aspect of -Uie subject 
requiring it. These same test results are used to demonstrate to the 
individual pupil hfe need of special practice. Cited here as references 
are a few articles pertaining to these subjects, namely those of Horn 
(16) on spelling, Guiler (13) on language usage, D^unau and Pre^ey 
(24) on handwriting, and Haima (14) mxd Stone (36) on arithmetic. 
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6. Practice and Transfer of Training 


What a pupil may learn through practice depends upon his previous 
learning; and his present learning affects his future learning. Upon 
every task of the school day the pupil brings to bear the effects of 
previous acquirement. The ability to understand instructions, to per- 
ceive the nature of the problem, and to profit from clarity of presenta- 
tion or logic of organization is to transfer to a present situation the re- 
sult of experience acquired in similar situations in the past. Except 
for transfer, a teacher could not instruct and a pupil could not learn. 

Certain educational theorists have disavowed allegiance with trans- 
fer. Actually, an examination of their program shows this to be only a 
verbal divorcement. The end-result of their program is all to the 
good, because, in trying to get along without transfer they have pro- 
vided for the most effective use of it. One of the results of a generation 
of research is the finding that the amoimt of transfer is a function of 
the similarity between the activities involved. Moreover, as instruction 
is made meaningful, as it leads to useful generalizations, another im- 
portant condition of transfer is provided. 

One of the facts clearly indicated by a vast amount of research is 
that transfer does not occur imiformly. It may or may not appear at all 
in measurable amoimts; and when present it varies in amount and di- 
rection. Thus it is seen that acquirements by practice may or may not 
have useful application. Here as elsewhere practice may or may not 
lead to significant educational results. 

One of the important educational problems of the day concerns the 
media for facilitating transfer. The meagerly reported investigation 
of Judd and Scholckow (20) on generalized instruction in target shoot- 
ing and of Ruediger (32) on transfer of ideals, the recent work of 
Katona (21), and the very excellent work of Woodrow (41) and Cox 
(6) on the effect of method of training on transfer, in c^:^sitioh to 


undirected practice, are highly instructive and su^estive of further 
research. The investigations of Hunter (18), Wylie (^)V Bruce 


(3) on the similarity factor already referred to are’ of more pasring 
significance in educational theory. Of great imj)©rt®Ss<fe 5s Oox*s sug- 
gesticm that the effect bf training in one finlc^itm upon other 

mental .fimctions depends Upon how that funiptio^; fs trained. 

,jus cbpsider a fe\t ^xtraplbs.' 'In ' bf ;d^^*hriQ:ieDts in 
subf^'l^'^^ga^ m in' 
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it is quite possible that the improvement made in one series of judg- 
ments, as a result of practice, will not extend to the others. If, however, 
in connection with the practice in one series of judgments the subjects 
are given some highly refined technique for making the judgments more 
precise, the probability that the training will transfer to the other series 
should be increased. In connection with almost every good experiment 
in learning, there arises the question of its educational usefulness. One 
standard by which its usefulness is tested is the generality of the re- 
sults. Courses of study are justifiable only if the facts learned permit 
the student to make generalizations about something; or if the knowl- 
edge, skill, attitude, and method may be sufficiently abstracted as to be 
generally useful in other courses of study or in life outside of school. 
To the extent that training is generalized it will transfer. Our best 
examples are in reading, writing, and counting. The only object in 
teaching a child to cotmt ducks, is to teach him to count, to count any- 
thing that can be coimted. One of the objectives of the Herbartian five 
steps was the attainment of generalization. The various versions of 
the imit plan of instruction, integration, and correlation owe their merit 
in no small measure to facilitation of generalization. 

7. Motivation of Practice 

One of the prime determinatives of the efficacy of practice is motiva- 
tion. Motives, by definition, arouse and direct activity and, as such, are 
specifics against spiritless, aimless practice. In fact, the principal ex- 
planation of the truth that so much practice is valueless is that it is 
unmotivated. It is common knowledge that a pupil may write a theme 
a day for a year witiiout exhibiting the slightest improvement in his 
handwriting. In fact, he may do so without any resulting improvement 
in his grammar or story-telling ability. Guthrie’s assertion that one 
learns by practice what one practices is apropos. Practice in hand- 
writing, ^mnmatical usage, or story-telling may ordinarily be ex- 
pected to bring improvement if it is motivated practice, if the pupil is 
^set’ specifically to improve his performances. In a sense it may be 
said that improvement in a function may be expected only if the pupil 
practices doing the function better. The wrong practice tends to fix 
the wrong habit. 

Inasmuch as this volume contains a separate treatment of moti- 
vation, the present discussion is limited to a few elem^tary considera- 
tions. In psychological literature two classes of motives are recog- 
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nized, primary and secondary. Primary motives are conditions that 
arouse and direct organisms in the interest of satisfying their biological 
needs. These include htmger, thirst, pain, and similar conditions. Sec- 
ondary motives are acquired within the lifetime of each individual. 
Psychologists also make a distinction between motive and incentive. 
For example, hunger is a motive; food, an incentive. Motives give ef- 
ficacy to incentives. 

Apparently there are no primary motives that move a youth to 
learn his lessons or a man to work at his vocation- Such efforts are 
sustained by secondary motives. Perhaps the most universal and de- 
pendable of these is what Bain named self-esteem, or what Locke re- 
ferred to as love of credit and the apprehension of shame and disgrace. 
It is his vanity, not winter’s blast, that normally sends a man to his 
tailor. Current listings in psychological literature include mastery 
motives, social approval motives, and conformity motives. These are 
some of the motives that a pupil has when he comes to school and which 
give efficacy to the incentives to learning. They are probably as uni- 
veieal as and as strong as, at times stronger than, the primary motives. 
They are less dependable only because they are less specific. The only 
thing that normally satisfies hunger is food. There are many things that 
will satisfy self-esteem besides achievement in an academic subject. 

Among the more important incentives to learning are marks, honors, 
praise, reproof, rivalry, and whatever in the way of books and other 
forms of entertainment may satisfy the pupil’s interest. At least these 
are samples of what the teacher has to work with in his efforts to induce 
his pupils to learn. 

A few points of special educational interest may be noted. First, 
all motives and incentives to practice in school are in a sense artificial. 
Working for a grade is no more unnatural than working in order to 
become a useful citizen. 

Second-, motive-incentive conditions rarely act singly. There is 
nearly always a certain amount of competition among thenu The mmi- 
ner in which an individual will respond to one motive-incentive con- 
dition depends not only upon the strength of that; condjticm, but also 
upon the strength of the competing conditions. This is .^rqpos of 
Moss’s ^assertion that “the behavior of any .anhiqsl is the resultant of 
his drives to auction and the opposing retistances.” probably are 

but few courses of study that can, on; tiiq b|i,^ isrferinsdc interest, 
comp^ suce^sssfully with the playgppif^^ good fiotirahy or 
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the swimming pool. But as courses are made more interesting, the gap 
between their appeal and the appeal of competing activities is lessened, 
and the more effectively can the motive-incentive conditions to practice 
get in their work. One of the most important contributions to education 
in our time has been the steady accumulation of interesting books and 
materials of instruction, which have served to remove schooling from 
the category of a disagreeable task. 

Third, there is good reason to believe that immediate motive- 
incentive conditions are more effective than remote ones. There ap- 
pears to be little likelihood that an individual will work long toward 
a distant goal unless he derives some immediate satisfaction in doing 
so. Thomas’s four wishes — ^recognition, security, response from others, 
and desire for new experience — ^are illustrative of the kind of imme- 
diate satisfaction derivable from achievement in school. The ideal 
of preparation for citizenship may not move a pupil much. This 
should not disturb us. If he wins recognition, security, and response 
from others and satisfies his desire for new experiences in working at a . 
ta^ that is a preparation for citizenship, he will be willing to work 
at that task, the end result of which will be preparation for citizenship. 
The finding of Sjmonds and Chase (38), namely, that pupils made 
more progress in English when they worked for improvement in English 
scores than when they worked for improvement in English as an ideal, 
is explainable in terms of immediacy of the goal. Marks, honors, and 
buttons are effective incentives to learning. They are immediate and 
tangible rewards; they induce rivalry, bring praise and reproof, recog- 
nition, security, and response from others. After all, working for marks 
is only so bad as the marks. They are not any more artificial or 
ephemeral than felt needs. 

Although the writer approves the use of these incentives, he does 
not wish to appear to give unguarded endorsement to them. They 
function as effective incentive only to the extent that they have group 
sanction and esteem and stand for meritorious achievement. More- 
over, tiae element of. immediacy of reward is not absent in interest. 
Interest — in biography, microbes, military tactics, insects, marine life 
— ^interest so intense even as to amount to a hobby, is not without ego 
gratificaticm, as realized in resgjonse from others, recognition, security, 
and the lika The boy who in his leisure time engages in collecting, 
moimting, classifying, and studying reptiles is probab^sr satisfying tiie 
same basic motives as the boy who works to earn sdiolastic honors. If 
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the former incentive is educationally superior to the latter, its superi- 
ority does not lie in its stemming from a nobler source of motivation. 

Fourth, from the standpoint of motivation, success and failure are 
not absolute, but relative to the pupils’ level of aspiration (8) , Only 
those pupils who have some expectation of winning can compete intel- 
ligently for awards. Some kind of marks that signify merit rather than 
defeat should be available to even the poorest members of a class. 
Mastery motives, social approval motives, and others of this type, to- 
gether with their incentives, operate most effectively in connection 
with those activities that have the highest sanctions of the group. 
Teachers, administrators, and all school functions have need of prestige. 
They could all profit from more effective advertising than they have 
had. 

Fifth, it is the school’s obligation to foster the creation of new 
interests. Perhaps Dewey has written the most lucidly on this point. 
He has recognized two principal classes of interests, immediate and 
mediate. The former “puts itself forth with no thought of anything 
beyond.” The activity is its own end, not a means to an end, in so far 
as it is rationalized by the individual. Mediate interest is interest in 
an object or activity as a means to an end. By the normal processes of 
association a mediate object of activity may, if successfully used as a 
means of satisfying some immediate interest, become an interest in its 
own right. If the pupil comes to see the object “not by itself, but as a 
part of a larger whole,” he may acquire an interest in the act by virtue 
of the fact that it is a part of the whole. “Here, and here only, have 
we the reality of the idea of ^making things interesting’ ” (7). 


8. Practice With and Without Knowledge of Results 

A long list of experiments in psychology has demonstrated the im- 
portance of knowledge of results in practice and the futility of practice 
in the absaice of such knowledge. In practice in most school sitwatious, 
pupils naturally have some knowledge of their achievem^i^ ev^ if 
not specifically informed concerning it by the tea-cher. ]^t even here 
precise information based upon measures whoa^ vabd^ pi^jils re- 
spect is a contributicoi to effective practice.; 1|^^ 3:®f©®®uees <m 

the eff^ cif knowledge of results tm pxaicti^, ^ta^ions the; 

reader |s referred to a recent article by; the 
' ; , of refits serves; as^ a, P# ,1^3^ hi his- 

, as such, <?f .sele(|s^;^'- 
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elimination — a characteristic of most complex acts of learning. Knowl- 
edge of results is usually treated as an aspect of motivation, and aptly 
so. While such knowledge is neither a motive nor an incentive, it serves 
as a vital medium for the operation of the normal motive-incentive 
conditions. Success in a motivated activity brings reward and ego 
gratification; failure is a form of punishment. Knowledge of results 
defines success and failure. 

9. Symbolical Practice 

In educational psychology, symbolical practice is treated under the 
heading of recall or recitation, as opposed to practice by response to 
direct sensory impression, as in the widely quoted experiment of Gates. 
As is well known to students of psychology and education, certain 
amounts of symbolical practice have proved to be very effective in 
learning. Writers have suggested that the interspersing of recall be- 
tween reading or listening tends to energize the practice and to mediate 
to some extent a knowledge of results. Certain forms of symbolical 
practice, as will be indicated presently, may also be quite economical 
in a temporal sense. 

The effectiveness of symbolical practice in learning is not ques- 
tioned; but its usefulness in teaching and studying has not generally 
been capitalized fully, owing to the absence of techniques for doing so. 
The writer feels that definite provisions should be made in the school 
procedure for the exercise of any economy of method of study whose 
employment seems desirable. If symbolical practice, review, distributed 
study, or other procedures are to be of material value, arrangements 
for their use should be made a part of the teaching procedure, not left 
to the fancy of the student. Some method of inducing symbolical prac- 
tice when desired and in the manner desired should be brought under 
the control of the teacher. Effective means of so doing, although not 
commonly recognized as such, are the class discussion, the mental (sub- 
vocal) answering of questions propounded by the teacher or the pupils, 
aad the written examination, especially the objective type. Research 
by Bridge (2) and Germane (11) has shown the essay examination to 
be relatively imeconomical as a practice device. This probably comes 
about as a result of the slowness of the process. Thus the recitation and 
the examination are to be looked upon not merely as educational de- 
vices for ascertaining what pupils have learned; they are themselves 
effective and economical forms of practice. Recent research has shown 
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that a recogmtive response, as m the taking of a multiple-choice ex- 
ammation, has practice value quite comparable to recall (33, 34) 

10 Distributed Practice 

It has long smce been recogmzed that there are two aspects to dis- 
tributed practice, the length of the practice penod and the length of the 
interval between practices Of the two, the former is of the greater 
importance, although tiie greater share of the theoretical treatment of 
the subject pertains to the latter The daily schedulmg of the lesson 
msures ample distribution, in so far as the length of mterval between 
practices is concerned Psychological eiqpenmentation has shown short 
work periods to be more effective than long ones Subjects do more 
work per mmute when set to work for a short interval than when set to 
work for a long mterval This fact stands as one explanation of the 
value of distnbuted practice and at the same time argues that practice 
periods should be relatively short in order to insure the maximum m 
eflSciency This is not, however, sufficient ground for shortenmg the 
class penod It means rather that the nature of the function practiced 
should be changed within the class penod Chan^g classes entails a 
good deal of administrative waste There is a tendency at present to 
lengthen the class penods, especially m those systems m which they 
are regarded as work penods rather than recitation penods In such 
systems teachers demand more time — time for onentation and the 
development of a problem, time for mvestigation on the part of the 
pupils Short penods are said to be conducive to teacher-dommated 
assignments and the giving of pat answers to questions 

11 Amotmt of Practice 

There is no question of the positive correlation between the pro- 
ficiency of an individual in a function and the amoimt of effeetave 
practice engs^ed m However, as indicated m the foregoing discusi^n, 
the (^cacy of practice is highly vanable and it shouM be dear that the 
relationship is not of the order of one to one Each of a number of prac- 
tice does not contnbute equally to the mastery of a tar^ Hus we 
may plso mfer from the diape of learning scannres' and ‘from the 
phenomenon' of plateaus » '»> i 

Related to this i^ue is the problem of 'ovw-leaming, by widdh is 
m^nt practioe beyond the attamment of a criterion, I^»otiee engaged 
in beyond aitdst^ary mastery, as contmued practice el a selection of 
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verse after it has been learned to the point of one correct repetition, 
is known to benefit retention. The greater the amount of practice, the 
more thoroughly is a task learned and the more certain is the subsequent 
performance of it, other things being equal. . 

These facts should not, without further consideration, be construed 
as being a substantiation of the practice of intensive as opposed to 
esteMive study. Even in the teaching of spelling, arithmetical facts, 
and factual information of other sorts, whose mastery requires con- 
siderable practice and which resemble rather closely the word-form 
objects used in the experiments in over-learning, it is not clear that 
over-learning is superior to review. In fact, we may infer from the 
facts of distributed practice that moderate initial practice and sys- 
tematic review should prove to be superior to over-learning. More- 
over, in much of the learning in school, the object is not so much to 
master a particular assigoment, a poem, a short story, or a chapter on 
the French Revolution, as it is to learn something about poetry, the 
diort story, or the French Revolution. That is, the object of learning 
is to gain certain appreciation, meanings, and facts about a subject 
rmder investigation. 

From Locke’s classical writings on the gaining of conceptual knowl- 
edge through experience, and from our knowledge of the development 
of eonc^ts and meanings in children, we may infer that extensive 
reading, wide application, and other procedures subsumed under ex- 
tensive study better serve the end of education than intensive study. 
This conclusion is supported by experimental findings (31). One of 
the conditions of valid generalization is the experiencing of a phenome- 
non in its various contexts, observing its various connotations and 
relation^ps with other phenomena. Extensive study of a phenomenon 
should lead to thorough and dependable understanding. 

The distinction between intensive and extensive study is sometimes 
(MflBicult to draw. What we want is intensive learning — thorough, 
mature emrcepts, tmd^standing, and the ability to make application. 
Mmiy-sidedness in approadh rather than repetitive study of a single 
approadh seems best calculated to serve this end. Intensive considera- 
tion of a topic seems to require extensive reading and study. Extensive 
class discussion, of course, accomplishes the same end. Extensive study 
should not be confused witii superficiality. 

The intensive-extensive issue is most imequivocally met in the as- 
signment. The pupil may be directed to devote the time at his disposal 
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for a certain lesson to the reading, rereading and study of a treatment 
of a topic as found in some one source, or he may be advised to read 
once — sometimes hghtly and sometimes carefully as circumstances re- 
qmre — as many sources as he can For reasons stated above, the ex- 
tensive procedure should prove to be superior There is also another 
reason, namely, the findmg that pupils do not leam much more from 
two consecutive readings of a selection than they do from one (43) 

12 Maintenance by Practice 

The two great expediencies used to insure retention are thorough 
mitial learning and subsequent practice or review No matter how thor- 
ough the imtial leammg is, forgetting is to be expected in time unless 
subsequent practice is engaged m Such practice may take several 
forms, as m rereadmg material previously studied, using the material 
in different contexts, ' i m symbohcal practice by direct recall, 
class discussion, written examination — essay or objective, and response 
to oral questions — vocal or subvocal All of these methods, with the 
possible exception of the essay exammation, have been shown to be 
effective (2, 11) 

The present discussion is concerned chiefly with the relationship 
between the effectiveness of review and the temporal position of its 
introduction Lyon recommended that the first review be engaged m 
soon after the leammg exercise, withm a day, and that, if there are to 
be several review exercises, the earlier ones should be frequent, the 
later ones, less frequent In general, educational psychologists have 
advised the adoption of Lyon’s recommendation It appears from the 
context of his article that he had in mmd some form of symbohcal re- 
view Recent research has shown this recommendation to be well- 
advised in so far as this kmd of reviewing is concerned, but only for 
this kind That is, if reviewmg is to be done by reimpression, by re- 
readmg or relistenmg, its effectiveness appears to be independent of 
temporal position At least, no advantage has been found in an early 
review (by reimpression) (33, 29) 

It has been demonstrated that the takmg of axt obfecfeve test has 
excellent review value This method is symboHeal m some respecte, 
and it is affected by temporal position exactly as i^ recall Its effective- 
ness decreases rapidly as the mterval between learning and testmg m- 
creasies. After a lapse of two or three weeks Itiis comparatively in^- 
fective (33). It has been found that the effeetrveueas of review 1^ 
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direct recall is similarly affected by the practice interval (9). More- 
over, symbolical review, when practiced within two or three days after 
the learning exercise, is fully as effective as review by reimpression, 
more so if suitable objective tests are made the medium of such re- 
view. However, symbolical review, in comparison with the non- 
S 3 rmbolical, soon loses its effectiveness. After the lapse of two or three 
weeks symbolical review is distinctly inferior to review by reimpression. 
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CHAPTER XI 

LANGUAGE AND MEANING 


Ernest Horn 
Professor of Education 
State XTniversity of Iowa 
Iowa City, Iowa 

I. Intbodtjction and Statement op the Probiem 

Loiinaer introduces his disciission of symbolism and meaning, 
in his Growth of Reason, with the statement: ‘'In entering upon the 
discussion of symbolism and meaning we are, as those who have fol- 
lowed recent philosophical and psychological literature are aware, 
headed straight for a fog-bank” (49, p.72). Ogden and Richards ex- 
press a similarly pessimistic point of view when they point out that, 
although the term ‘meaning’ is ubiquitous in philosophical and psycho- 
logical literature, its meaning is \mdefined, naive, or confused (68, 
chap, viii) . The same criticism coiild be made of the literature of soci- 
ology and education, as well as that of linguistics where precision of 
usage might be expected to receive special emphasis. A given writer 
may use ‘meaning’ interchangeably with ‘sense,’ ‘import,’ ‘significa- 
tion,’ ‘interpretation,’ ‘semiosis,’ ‘symbolic process,’ or ‘awareness of 
relationships.’ Moreover, an author may in some instances be so 
obsessed with one aspect of the problem as to make one of the most 
serioiis errors: the identification of the part with the whole. . 

The confusion which these and other writers bemoan is not . sur- 
prising in view of the controvCTsies which rage around many of, the 
basic problems related to meaning and symbolian. L^fferwl-^hools 
of psychology attack these problems with dLvmse hypothecs and in- 
vestigate them with very different metlmda.. iPh^osefihers,' sociologists, 
and ling^is^ are not le% abodds. It is not ptise^ts^^Eieresto Kst, nmbh 
1^ td the varktus issu^ pertmnio@ symbolism ; 

yqt are' by imme^s aQsd£inif;JdT'n^rtre#inez^ of learn- 
ing position 

how naive m hMiSf ' 
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Lorimerj after discussing the various senses in which symbolism 
and meaning are used, holds that it is important to distinguish be- 
tween two radically different sets of references of the term 'meaning’: 
“{l)any relationship within the impUoit processes of the correlation of 
behaviour (thinking), and (2) any organic or social function of a 
symbol,” and urges that the latter usage be adopted in all scientific 
studies (49, pp. 87-88) . Although the writer does not assume the ne- 
cessity for so limiting the use of the term, it is with the symbolic 
processes that he is here concerned. 

Within the broad area thus delimited, the present discussion will 
deal primarily with the attempts of students to make and express con- 
structs through language. However, the writer does not mean to deny 
that the student is infiuenced by other signs, such as those sometimes 
referred to as natural signs, functioning with or without verbal associ- 
ations. The illustrations which are utilized in the discussion are drawn 
chiefly from reading in relation to learning in the social studies, first, 
because of the considerable body of evidence which is available, and 
second, because these constaructs illustrate so well the f\mction, limita- 
tions, and social nature of language symbols. Many of the problems 
here dealt with are closely related to those treated by Brownell in his 
chapter on problem solving. 

II. SOTJBCTB OF ThEOBY AND EvIDENCB 

The importance of the problems pertaining to meaning and lan- 
guage is attested by the fundamental place assigned to them by 
scholars in many different fields: different schools and specializa- 
tions in psychology, logic mid epistemology, linguistics, semantics, soci- 
ology, ethnology, cultural anthropology, and education. All of these 
fields contribute valuable theory and evidence pertaining to the mak- 
ing of constructs through language and their contributions should be 
fully utilized. This eclecticism is entirely justified even in a yearbook 
on learning, for each of these fields deals with some aspect of the 
learning of language and of learning through language. Writers 
in each of these fields draw freely from the literature of the others. 
Many of the mmi who have made the largest contribution to 
the solution of the problems of language and meaning, as, for example, 
Mead, Sapir, and Dewey, have been promment in more than one field. 
Thorndike’s Human, Nature and the Social Order would be as properly 
classified under sociology as under psychology. * 
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A Contributions of Different Schools and Specializations 

in Psychology 

The first section of this volume devotes a chapter to each of the 
prmcipal schools of psychology None of these chapters deals ex- 
tensively with the problems of learning through language Indeed, a 
very small amount of experimental research in any of these fields has 
been directly focused upon these problems, although it has produced 
valuable theory and evidence concerning such basic matters as sen- 
sation, perception, imagination, transfer, and motivation In his sum- 
mary of the theoretical chapters in Section I, McConnell pomts out 
that the schools of psychology have much more in common than their 
proponents assume A similar conclusion is reached by Woodworth in 
his Contemporary Schools of Psychology (97) Each theory, however, 
may contain a useful emphasis While in each case the so-called laws 
of leammg have been developed from experiments in relatively simple 
leammg situations, they may tentatively be assumed to hold, m so 
far as their validity is there established, for leammg in more com- 
plicated situations (37, chaps xi-xvi, 84 , 99, pp 746 ff ) Psychol- 
ogists frequently warn, however, against applying laboratory results 
uncritically or too confidently to the formulation of methods of in- 
struction 

Another yearbook could profitably be prepared deahng with the 
contnbutions to the problem of leammg of various specializations in 
psychology, such as animal psychology, child psychology, social psy- 
chology, and chmeal psychology All these speciahzations provide im- 
portant theory and evidence on meanmg and symbolian 

Animal psychology, e^ecially in its recent developments, raises 
some mterestmg questiohs regarding leammg m situation involvmg 
natural rather than verb^ signs (44; 64, 66, 88) 

Child psychology has a rapidly growmg hterature devoted to the 
development and use of language by mfants and young children, as 
well as to the nature and development of their concept^ iheir mtelli- 
gence, and their ability to reason (6, 11; 17; 27; 40; 66; 66, (^p 

xxii;70;71, 81, 93;96) < > ^ 

Social pgycbologi^ as well as sociologiBts ha'^e l>een deeply con- 
cemed wrth^ the problem of language in relation to forms of culture, 
piibbc ''f^naion, social eodtroh ThiSr! emphases Upon the soe^ 
nature of language and its impheit function m culture, as weH as 



380 


LANQVAGE AND MEANING 

upon the significance of its social uses and abuses, are very important 
(1; 4; 14; 15; 22; 26; 49; 52; 53; 57; 58; 94). 

Psychological clinicians and psychiatrists have put increasing em- 
phasis upon language and meaning in their treatment of behavior 
problems and of various types of mental disorders (11; 12; 43; 45; 46). 

B. Contributions from Anthropology, Semantics, 
Linguistics, and Philosophy 

Anthropologists smd ethnologists have shown that the language of 
primitive peoples is much richer and much more elaborate than it was 
formerly assumed to be and have emphasized the fact that the lan- 
guage of any people, primitive or modem, cannot be imderstood out 
of its ctzltural or behavioral contesct (7; 8; 29; 47; 50; 54). Linguists 
and general semanticists have made valuable contributions to the under- 
standing of the origin, structure, and function of language, including 
both its uses and abuses (6; 10; 28; 41; 42; 45; 60; 78; 79; 91; 103). 

The most critical and extensive treatment of meaning and sym- 
bolism is found in the recent literature of logic and epistemology (13; 
18 ; 20 ; 23 ; 25 ; 36; 61 ; 63 ; 68 ; 74 ; 75 ; 90 ; 95) . The contributions of the 
group calling themselves ‘scientific empiricists’ are particularly useful 
for the purposes of the present discussion. Morris, for example, points 
out that “the meaning of a term is completely specified when it is 
known what objects the term designates, what expectations it produces 
in the persons for whom it has meaning, and what its coimections are 
with other terms in the Imiguage of which it is a part. The determina- 
tion of 'tile first ^ves the empirical dimension of meaning, the de- 
termination of the second gives the pragmatic dimension of meaning, 
and the determination of the third gives the formal dimension of 
meaning” (62, p. 13; see also 61). 

The first dimeimion he calls the semantic; the second, the prag- 
matic ; and the third, the syntactic. This statement, of course, presents 
his analysis in the bar^ outline, for the problems pertaining to each 
dimension are many and difficult, and the relation of each to the 
others is exceedingly complicated. The three dimensions are func- 
tionally interrelated and no one of them can be . isolate! exc^t for 
purposes of theoretical consideration. Yet it is -with the pragmatic 
dimansion that instruction is most directiy ©faicemed. 
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C Contnbutions from Education 

The bulk of experimental evidence on language and meaning has 
come from educational research, which has dealt extensively both 
with the attainment of language abilities and with langiiagc as a 
medium of mstruction Research m reading has been particularly 
fruitful (30, 32 , 33, 38, chaps iv, v, and vi, 83) The data provided 
by this research have made possible substantial improvements m in- 
struction, they also throw hght on many fundamental problems m 
psychology, philosophy, and Imguisiacs 

Available also is a large amount of data on the words most com- 
monly needed m wntmg and reading as well as on the nature and 
extent of children’s vocabularies at different grade levels (67) While 
mvestigations of vocabularies have dealt chiefly with word forms, 
attention is now bemg focused on word meanings (48) 

ni SiGNIEICANT TkENDB IN ThEOBY 

While, as has been previously pomted out, the basic theones per- 
tainmg to symbolism and meanmg are still bitterly and extensively 
debated, there are a few significant trends in theory discernible 
throughout the hterature of the various fields enumerated above With 
the wammg that these trends are just what the term ‘trends’ implies 
and that they are not equally promment m the various fields, they 
may be stated as follows. 

First, there is general recogmtion that language plays an important, 
if not a dominant, part m all human culture In fact, as Sapir, sug- 
gests, “It IS difficult to see adequately the functions of language, be- 
cause it IS so deeply rooted m the whole of human behavior that it 
may be suspected that there is little m the functional side of our con- 
scious behavior m which language does not play ite part” (79, p 159) 

Second, there is apparently a general rejection of the psycho- 
physical dualism m which language is conceived as the external re- 
flection of psychical processes This theory is unlaced by that which 
regards langu^e as funetionmg m these procea^ DeLaguna pomts 
out that “It IS m the hght of this function that the catBses and course 
of its de^ elopment must be sought And, it must equally be m the li#it 
of this fun^^n that an insight mto its rdation to conceptual thou^bt 
IS to be.hcped forj nay mor^ that ^ new' and deeper insn^bt Snjbo 
nature and place of conceptual thought may be attained’^ (18, 
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p. 19) . Meaning and symbolizing are to be regarded, therefore, as two 
aspects of the same unified process. 

Third, as implied in the preceding trend, the predominant function 
of verbal symbols in thinking is generally admitted. Some, indeed, 
go so far as to identify s37mbolization and thought, or at least to hold 
that the higher mental . processes are impossible without language. 
“It is therefore indispensable for any high development of thought,” 
says Dewey, “that there exist intentional signs. Language supplies the 
requirement” (21, p. 232; see also 19). 

Fourth, the point of view from which the problems of language, 
meaning, and thought are being attacked is increasingly behavioristic, 
if ‘behavioristic* is defined in the broad rather than in the restricted 
Watsonian sense. Language is associated with all consciously directed 
behavior, overt or otherwise. In such behavior it is a functional part 
of the objective situation which acts as a stimulus, as well as of the 
overt motor response. But it may also be a siiLstitute for either the 
concrete stimulus situation or the overt response (94) . Thus, as Esper 
explains: “Speech as stimulus may serve as a functional substitute 
for environmental situations; speech as response may serve as a 
functional substitute for overt behavior” (26, p. 420). 

Fifth, the meaning of meaning is to be found not in a formal 
definition, but in the processes of meaning and in the various structures 
or dimensions observable in these processes. 

Sixth, language and meanings are social in their origin, structure, 
and fimction. They are formed by social processes and in turn lai^ely 
control the processes themselves. While there may of course be private 
a^ects, lan^age, meanings, and ideas are potentially intersubjective 
or social. This intersubjective quality provides the principal tests of 
their usefulness. 

rv. The Making op Constoticts thbotjgh Language 

Stimulation 

A. An Active and Complicated Process 

The factors involved in making constructs from language stimuli 
may now be considered. The making of constructs; as the term implies, 
is an active process. Verbal statements, oral or printed, do not '^ve 
the student ideas ready made ?unid«: seal*; they merely stimulate 
him to construct ideas for himself. Whem tiie at^tementa deal with ecm- 
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struots which the student has already made, the process follows the 
general pattern of reproductive imagination But in school most of the 
language that the student reads or hears deals with new meamngs, 
new concepts, and new problems In such mstances constructive imagi- 
nation IS called mto play The attainment of a new idea is, from the 
student’s point of view, a creative act requiring vigorous and efficient 
mental effort But while, strictly speakmg, there is no such thmg as 
passive learrung, a student’s activity may be so feeble, his mterest so 
weak or vacillating, or his thought so uncritical that the constructs he 
makes, if he makes any at all, are too vague and ill organized to be 
serviceable 

The processes of m akin g constructs, moreover, are exceedmgly 
comphcated (84) Thorndike provides an illusteation m the followmg 
paragraph 

XTndeistandmg a paragraph is hke solvmg a problem m mathe- 
matics It consists in selecting the n^^t demeats of the situation 
and putting them together m the r^ht rdations, and also wilh the 
right amoimt of weight or influence or force for each The mmd 
is assailed as it were by every word m the paragraph It must sdect, 
repress, soften, emphasize, correlate and orgamze, all under the m- 
fluence of the nght mental set or purpose or demand (87, p 329) 

This statement holds true whether the discourse be spoken or written. 

B An Analysis of the Factors Involved 

The success with which a student makes a meaningful and vahd 
construct m response to what he reads or bears is dependent upon thre® 
groups of factore. first, the difficulty and the complcsaty of the con- 
struct to be made, second, the adequacy of the language m whi<h it is 
presented , and third, the student’s Tunds’ — ^his interest ^d mind set, 
eiqieneiice, language abilities, and habits of work. That tlffise three 
groups of factors are functionally mt^related m makmg a constsuct 
will be evident as each grotip of factors is dealt ynth' in turn in &e 
following discussion ^ f ' ^ 

4 j, 

'T'cihBaii’s aualyBis of ihe vanahles whicii determine b^iavior, 

while not W^ecificaUv devoted to the making of constructe through language, msev 
profitably be read hi ecamecrta.On with the asnalyasr here gaven. emphacis upoD 
processes is psartloiAail^ useful (88, pp 
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1. The Nature of the Ccnistructs To Be Made 

Hull, in Ms chapter in this Yearbook, has shown that even the 
simplest forms of learning are much more complicated than they have 
been asstimed to be. Their complexities seem insignificant, however, 
as compared with those involved in learning in such content fields as 
science, hygiene, geography, and history. It is strange that the in- 
herent difficulty and remoteness of the problems in these fields has 
been so largely ignored. The significance of the number and difficulty 
of the problems in typical curricula is apparently not understood, or 
at least underestimated, by those directly responsible for making 
curricula, for formulating methods of instruction, or for providing 
suitable instructional equipment. Psychologists have given little atten- 
tion to this complicated type of learning, and even the epistemologists 
and logicians, in their analyses of the problems of thought and mean- 
ing, have, for illustrative purposes, dealt with constructs mcomparably 
simpler than those wMch the student is required to make in most 
books and courses of study in the natural or social sciences. Consider, 
for example, what is involved in making the following large constructs: 
the fall of the Roman Empire, the Darwinian theory of evolution, 
man's control of eommimicable diseases, free trade, the Industrial 
Revolution, the effect of sim position upon temperature, and the 
growth of democracy in the United States. No matter how Mgh the 
student's intelligence, how adequate the facilities with which he works, 
how skilful the teacher may be, or how much time is available, such 
constructs are difficult ,to make. In fact, each one of them presupposes 
the making of many subordinate constructs, each of which is in itself 
difficult and complex. 

The number of constiucts, ranging from simple to complex and 
from easy to difficult, wMch a student is required to make at ipach 
grade level is absurdly lai^e in view of the ability of the students 
and the time at their disposal. Por example, Ritter found 2195 tech- 
nical, difficult, and unusual terms in an introductory book in geography 
(73). Included in this number are 386 proper names, such as “Africa," 
“Antarctica," and “AppalacMan Plateau,” wMch are particularly diffi- 
cult to interpret adequately in tiie contexts in wMch they are found. 
TMs book is commonly used in fourth grade. Pupils would be re- 
quired to learn more than ten technical, difficult, or unusual ; terms 
each day. It is true that a few of the 2196 terms may have bem prer 
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viously learned) but on the other hand many of them are used in the 
book with more than one meaning It must be kept in mind, more- 
over, that geography is only one of several curricular fields with which 
fourth-grade pupils are concerned. 

Even if the constructs the pupil is expected to make were less diffi- 
cult, the time available would be far less than he would require. The 
first step in establishing more favorable conditions for understanding 
is to drastically decrease, at each grade level, the number, difficulty, 
and remoteness of the problems which the pupils are required to 
attack. 


2. The Nature and linutations of Language 

a. Its Prominence in Instruction. An analysis of the curricu- 
lum in any school will show that a large proportion of its topics 
or problems are remote from the immediate experience of children in 
that school. Most of the realities with which instruction deals, there- 
fore, are not confronted directly, as in observing on 'a field trip that 
heavy rains erode the soil on tilled, hilly land, but throu^ more or 
less adequate symbols of th«n, such as language, statistical tables, 
graphs, maps, and pictures. Surveys of classroom teaching have re- 
peatedly shown that, as compared with other media of instruction, 
language plays the predominant role. Indeed, for many of the prob- 
lems contained in typical curricula in science, geography, civics, and 
history, it is the only approach to knowledge that the schools pro- 
vide. And even in schools in which visual aids, museums, field trips, 
and the like are most extensively used, a relatively small part of vhat 
is taught is or can be approached through these media. Most of the 
ideas that the student acquires in school are constructed from what 
he reads or hears. Moreover, in formal textbook-quiz procedure, 
which are all too common, the language upon whidi the studei^ must 
d^en4 generally falls far short of the potential oonfributloiis vriiich 
language can make. X/sengu^e also plays an impesikcmhpisn^hiieeainiDig 
throu^ other instrucrional media, eyen In iti^ meet ^ireet t^jeetive 
^eri^e. 

h.ifTJye Symbolic No^wr^ of iJangfttagei 'It fa ‘mqjoftant, theiefia^ 
to .imdeEstand the fun^etlhg of ^ 

aU, the limitations and potei^alitaes that the'tprm 
Only rarely, and ^wiea then to a limited de^»e, as 
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in onomatopoetic words, is meaning suggested by the physical nature 
of symbols themselves; Consider, for example, the sentence, ‘At noon 
when the dust storm was at its worst the streets were dark as night.” 
There is clearly nothing in common between the physical prop- 
erties of the sentence and the events to which it refers. 

Attention has already been called to the fact that in consciously 
directed behavior language not only functions as a part of the ob- 
jective stimulus situation and the overt response, but may, sometimes 
properly, sometimes improperly, be substituted for either. Language 
can serve this dual substitute role efficiently only when the situation 
for which language is substituted is similar to, or has components of, 
situations actually experienced; when the response to which the lan- 
guage is substituted is a stimulus to, or has components of, one pre- 
viously made; and when the previous situations and responses have 
embodied language as a part of the total process of stimulus-response. 
Any s 3 ?mbolization, no matter how abstract, should be connected with 
experience in a gapless chain, every link of which has had its meaning 
established by reference to experience. The utilization of language in 
t.hia dual role of substitution for concrete situations and for overt re- 
sponses is far too predominant in present-day instruction in comparison 
with the utilization of the language functioning in concrete stimulus 
situations and in overt responses. As a consequence, verbalism per- 
vades instruction. 

c. Tfie Dimensions of Iiongimge. It may be profitable to look at 
language from the point of view of the relations involved in its use, 
since, as one psychologist has said, “In meaning, relationship's are the 
one thing we have nothing else but.” In discussing language, under 
the general theory of signs {semiotic), Morris emphasizes the im- 
portance of viewing it in its three essential aspects, symbolized in the 
formula L = + Lsyn + Lp- In this formula, corresponding to 

that given for the dimensions of meaning, Lsem refers to the semantic 
dimen^on, ihe relation of the sign to the object with which it deals; 
Lsjn to ti^ i^yntactic dimension, the relation of words to each oth^; 
and Lp to the pragmatic dimension, the uses of signs by the sayer and 
the sayee. These three dimentions me?, of course, but three aspects of 
one and th® same process {61, p. 10 ff.). The efficient ftinctimting of 
language requires that each dimension operate xafider definite rules: 
semantic rules determine how words' should 'be; related to the 
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they symbolize, syntactic rules determme how words should be used 
together, and pragmatic rules govern the relations of the words to 
those who use them There is, however, as Moms points out, a prag- 
matic element in all these rules 

(1) The semantic dimension Consider first the semantic dimen- 
sion^ Language, even at its best, does not ‘mirror’ objective reality, 
it symbolizes certam aspects of it and, except for generic aspects, it 
does this imperfectly by selection, emphasis, and abstraction Thus, 
anything that is wntten or said about a dust storm is very much 
less than the dust storm itself It is of course, never the experience 
of the dust storm itself but always a very abstractive, conceptual 
reference with many potentialities of concretive implications Never- 
theless, a person who espenences a dust storm can neither understand 
it nor adjust his behavior to it appropriately without language. 

The writer who has experienced a dust storm may find it dificult 
to write an account of it in his diary that will adequately serve to 
assist him, at some future tune, m making an adequate recall of his 
experience He will find it much more difficult to write an accoimt 
that will convey to another person, particularly the immature and m- 
expenenced reader, an idea of what a dust storm is really like In 
fact, the word ‘convey’ is somewhat misleading, for the best that the 
writer can do is to use words which will stimulate the reader, wxthm 
the hmifs of his experience and abihties, to construct the idea for 
himself 

Every statement made about a dust storm symbolizes some aspect 
selected as important, importance being measured both by -the mterest 
and purposes of the sayer and by the mterest and purposes of the 
sayee Thus, what a geologist would write about a dust storm for a 
scienfafic journal would be different from what a casual €»bserver 
would write to a friend 

The fxmdamental requir^^t of all language symbols in terms 
of the semantic dimension is that they arouse approximately same 
expectakon m those who use them (43, pp I-SB). ,It,js tMs public or 
social aspect of language, as contrasted with private, that I>ewey 
and Mead have strongly emphasized (22; S7) Thb discnssum and 
illusfrationo which follow wiM make zt clear kiat school conditions 

I * The term ‘sema|];[a&’ w sometimes used more bcosdly, to applj to the ea&e 
process, rather than to dimenaloD. aipne C92!s) < 
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are Bone too favorable for enabliBg the student to meet this social 
requirement. 

(2) The syntactic dimension. Since language is a system of inter- 
connected signs, it is essential that the student understand the nature 
and significance of this interconnectedness. It is obvious that the 
meaning of individual words is dependent upon their syntactic con- 
text, and that failure to observe syntactic rules may lead to error. 
The term ‘context’ is often used in educational discussion to refer to 
the fact that the meaning of a word is determined by its use in a sen- 
tence. But even syntactic context goes beyond the sentence, for the 
understanding of a word in a sentence, as well as the sentence itself, 
may necessitate the understanding of the paragraph in which the 
sentence is found, or possibly even the understanding of the chapter 
or the book. In formal logic, for the purpose of studying the syntac- 
tical quality of language, context has been purposely narrowed to the 
interconnectedness of signs (13). But it is with larger context that 
the educator is primarily concerned, and so for him context includes 
fllan the semantic and pragmatic dimensions. More attention to the 
significance of context would do much to offset verbalism and to 
prevent the inadequate and erroneous ideas which students so fre- 
quently form (92a, chaps, v-vi). Context has been much stressed by 
field psychology, yet its importance is also clearly recognized in con- 
nectionism and in behaviorism. 

Thanks to logicians and linguists, the analysis of formal or syn- 
tactic dimensions of meaning and language is much more complete 
than is the analysis of either the semantic or pragmatic dimension (61, 
pp. 13-20) . The substantial contribution that logic and grammar have 
made to tiie theory of meaning as an epistemological problem suggests 
that it may make a fxmdamental contribution also to the problem of 
meaning in instruction. It is possible that the study of grammar may 
have values that warrant its resumption in instruction, providing the 
foarmafism into which it formerly degenerated can be avoided. 

(3) The pragmatic dimension. The pragmatic dimension includes 
the relation of language to the purposes of the sayer and the sayee. 
Increasing importance is being attached to these relationships in all 
of the fields which have been shown above to be interested in the 
problems of language and meaning. In reading, as well se in objective 
experiences, selection, organization, and interpretaticm are all governed 
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by purpose It is purpose that guides the construction of ideas and 
holds them together Pragmatically considered, such terms as mean- 
mg, sigmficance, and value, all imply the question, “For whom?” It is 
to be expected, therefore, that purpose should also govern the use of 
language to symbohze the idea 

This brief statement of pragmatic relations seems to be quite m 
harmony with the importance attached to purposes and goal-'ocking 
m behaviorism and m purposivism or Hormic psychology (62 , 53 , 88, 
97, chaps m and vi) Up to the present time, however, the repre- 
sentatives of these schools have been chiefly concerned with leammg 
situations much simpler than those mvolved m the buildmg of com- 
plicated constructs through language 

d The Uses and Abuses of Language It is impossible here to 
enter mto a detailed discussion of the functions of language m think- 
mg, in overt behavior, or m comphcated forms of social control Prog- 
ress m civilization has been attributed to its proper use, and most of 
the evils and maladjustments, to ite improper use From one pomt of 
view language is less than the object it symbolizes, i e, it caimot be 
examined and mmiipulated m the same way as the object, but from 
another pomt of view it is more, i e , it makes possible uses, ia’ans- 
formations, and orgamzations which would be impossible without it 
The power of words to select, abstract, emphasize, generalize, or m- 
terpret from particulm: instances and to refer to thmgs nonexistent or 
hypothetical, or to thmgs which vary from a particular mstance m 
one or more ways, is the source of mvention, problem solvmg, and 
artistic creativeness It is also the source of misconceptions and mal- 
adjusianents (43 , 45, 46) The benefits which it gives can be obtamed 
and its ill effects avoided only by a clear recogmtion of such limita- 
tions as have been pomted out above 

We here are concerned, however, with the uses and limitataons of 
language m mstruetion Perhaps there is no better example of the 
disregard for the limitations of language than is to be found in typical 
textbook mstruetion Not only does the course of sttK^y cohtmn nu- 
merous and difficult ideas, but these ideas in most schools are pre- 
sented to students chidSy, if not wlely, in a 'sarigle* texthook which, 
because of the limitations of ^spaee, treats each 'Idea br genial, ab- 
stract, and often ambiguous language The generaSzed statements 
which '&e provide’ mhy **ymbolize general' Mean fmr the^ author 

and perhaps to mahzre reader to whom the ideias are already 
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familiar, but the statements have no such meaning for the student. 
He has not yet constructed these ideas. He is expected to do so from 
reading his text. Yet the detailed data for making these constructs are 
not provided in the books; nor can it be assumed, in most instances, 
that these data are known to the student. 

Moreover, it is not merely the vague and abstract character of the 
textbook that is at fault. A single textbook is commonly provided 
for a grade, in spite of the incontestable evidence of the wide range of 
knowledge and ability in that grade. The range in reading ability, ex- 
pressed in grade norms, is almost invariably at least five years, and 
often seven. Investigations have repeatedly pointed out that the 
typical textbook, even within the limits of its potential usefulness, is 
much too diflBcult for the median child in the grade for which it is 
designed, and it is hopelessly difficult for the children in the lowest 
quarter in reading ability. 

The situation is not much better in most schools that make some 
attempt to supplement the single text by collateral readings, first, be- 
cause the collateral readings, frequently none but other textbooks, are 
usually little less vague and general than the text itself, and second, 
because the range in the reading difficulty of the books provided is not 
commensurate with the range in the reading ability of the class. A 
very considerable proportion of students are required, year after year, 
from elementary school through college, to read books that are quite 
beyond their comprehension. It is not surprising that the ideas which 
fh.ese students get from reading, in so far as they get any, are imsatis- 
factory or that so many students become impressed with the futility 
of attempting to learn from books. Until these deplorable conditions 
are removed, even the best teachers are hamstrung in their attempts 
to develop understanding through reading, fortunately, we know how 
to set up more favorable conditions for learning (38, chaps, v-x) . 

In view of the known limitations of language, it is umfortxmate that 
its use should be so overwhelmingly predominant, if not actually ex- 
clusive, as a medium of instruction in comparison with other media, 
such as field trips, constructive a<?tivities, and various forms of visual 
aids. From tiie first years in kindergarten and first grade, pupils are 
challenged to formulate ideas through the mediuin of language alone 
and from very inadequate experiential backgrounds. In each sue^ 
ceeding year new ideas are fabricated from, tb?© and inacdurate 

ideas of the year before. This imsatisfactory pioeed^JOBe dould be greatily 
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remedied by supplementing language with other and more concrete 
media of instruction, and by encouraging students to make full use 
of whatever backgrounds of experience they have acquired outside of 
school For example, the student who has neither performed the pro- 
cess of weavmg, nor seen it performed, has difficulty in understanding 
it from verbal description But if he has performed the process even 
on a simple loom, he is greatly assisted in imderstanding the fimda- 
mentals of the process in its more complicated forms Language appro- 
priate to the process and the understandmg of the process develop 
together 

Yet m ixiirnmr out the linutations of language m instruction, one 
should not disparage its importance Language, when adapted to the 
needs and limitations of students, is an important source of knowledge, 
even when used alone And even the most concrete forms of m- 
truction, such as the field trip and the constructive activity, are 
guided and made meanmgful through the use of language Therefore, 
the importance of a command of ’ i' «.i. i » includmg readmg abihty, 
can scarcely be overemphasized It is not its use but its abuse that 
should be eliminated The effective use of language should constitute 
one of the prmcipal objectives of instruction Far more care than at 
present must be exercised in making its use more precise Improve- 
ments will come m this respect, however, not so much from formal 
exercises as from the constant use of language in relation to the ex- 
periences and purposes which give it meaning 

3 lomitatLons Inherent m the Student 

The number and difficulty of the concepts which confront the stu- 
dent in typical schools and the limitations of the language through 
which these concepts are presented become even more significant when 
these important factors are considered m relation to the limitations 
and potentialities of the students themselves. The preceding discussion 
has emphasized two facts first, that the student cannot be ^vrai 
meanmgs, hut can only be stimulated and gmded in constructing them 
for himself, second, that how satiafactpwJy he this depends ^upon, 
his ‘fitadSj' the most mfiu^iaal of which are his experience, his interest 
his mtelligence, his Qommand of la n piage the vigor,^ 

siatenee, and efficiency of his methods of work The nnportanee of jthiesei 
'^foods’ I warrants a more systranatic asid deliailed treatmra^ 



392 


LANGUAGE AND MEANING 


a. The Student’s Knowledge and Experience. Among the factors 
which determine the adequacy of the constructs which students make, 
experience is perhaps the most influential. It is to be regretted that, 
in the reaction to the formalism into which Herbartianism often de- 
generated, the fimdamental truth of the theory of apperception has been 
lost sight of. Constructs must be made by the student out of the ma- 
terials of his e 3 £perience. Yet many of the ideas included in the course 
of study, especially in fields like history and geography, are far re- 
moved from the experience of students at the grade level where these 
ideas are presented. What sort of constructs, for example, can most fifth- 
grade children be expected to make from the following statement, taken 
from a fifth-grade textbook? “Iron ore is obtained from Red Mountain 
near Birmingham, Alabama. Try to imagine standing on tihis mountain 
in the evening watching the city brighten with the red glare from the 
huge fmnaces in which ore taken from the very hill on which you 
stand is being made into steel.” The pupils of one fifth-grade class 
who read this paragraph showed very little comprehension of the 
term ‘huge' as applied to furnaces of the type here meant. Among the 
responses obtained from individual case studies were: “a little higher 
than oxir furnace,” “about as high as the doorway,” “It is large as 
New York,” “maybe as big as that” (pointing to a filing case) , “three 
feet tall,” “higher than a table,” “about as tall as this building” (77) . 
Why should we e3q)ect children to know how huge are the ‘huge fur- 
naces’ referred to in Uiis paragraph? Other words and collocations in 
the statement, such as ‘iron ore,’ ‘mountam,’ ‘made into steel,’ are, 
without supporting detail, difficult to interpret from the experiences 
of most fifth-grade pupils. They are not much helped, therefore, by 
the context in which ‘huge’ is found. A large proportion of the state- 
ments foxmd in books in common use in schools pertain to concepts 
even farther removed from iiie students’ experience than is this one. 

Eaton points out tiiat, “Knowledge as a whole falls into two great 
divisions: mediate and immediate, knowledge about and acquaintance 
with objects. The former rests on symbols alone; the latter is a union 
of symbolic knowledge and direct apprehension” (25, p. 38). In the 
examples cited above, there is little probability of the pupils of many 
communities having ‘acquaintance with’ the manufacture of steel or 
much ‘knowledge about’ it. They may, however, have oiher ‘acquaint- 
ance with’ or ‘knowledge about’ steel, manufacturing cities, mountaip^ 
and the like, which, if called into play, would enable them to rnaike 
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much, more usable constructs than those mamfested by these particular 
children Such knowledge should, of course, be fully utihzed 

Unfortunately much of the pupil’s b ickgroiiml for making the 
constructs required of him in school is a mere accumulation of casual 
experience and uncritical discussion, and as a consequence is likely to 
be vague, maccurate, and haphazard To be serviceable in makmg new 
constructs it needs to be clarified, corrected, and organized The qual- 
ity of the constructs which a pupil makes is determmed by the quahty 
of the constructs which he has already made Too much stress, there- 
fore, can hardly be placed on the importance of clear, accurate, and 
well-organized ideas, constructed directly from expenence, as the basis 
for achieving other ideas 

b Interest and Meaning Most, if not all, of the motives which 
operate m school mstruction have been learned In other words, m- 
terest, motive, and purpose grow out of expenence as much as does 
cognition (100) It is generally recognized that established habits 
can energize and direct behavior as well as confirm or reject reactions 
We are here primarily concerned, however, with the makmg of con- 
structs imder the guidance of clearly conceived purposes In such in- 
stances understandmg and interest are reciprocal m their relation- 
ships As already implied in the discussion of the pragmatic dimension 
of meanmg and language purpose directs the makmg of mental con- 
structs, detenmnes their organization, and keeps them responsive to 
life Interest m a construct is progressively mcreased aa tmderstand- 
mg IS deepened and enriched For a topic to be umnterestir^ is there- 
fore a serious matter Yet many of the topics or problems m typical 
cumcula seem to the student to have little or no perianence either to 
his needs or mterests or to the needs and mterests of other people fhat 
he knows 

McConnell, m his chapter, “Reconcihation of Learning Theories,” 
states the function of motivation to be as follows* *‘MoMves milaate 
and miei^ze activity, direct the orgamsm’s behavior, and dispose it 
to select some responses and disregard or eliminate others ” ffis re- 
view of the ways different theories of learning interpret the facts in- 
volved in the operation of these fimetions makes it unneo^sary to do 
so here, exo^t to pomt out that there are many troublesome problem^ 
such as the elassificafaon of motives, thdr complexity, their integration, 
the de^^e to which they are explained by on^nal nakire or by en- 
vironm«it> ’operation m incidental learning, and the ftm(4iiozi of 
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symbols in motivation which either are not dealt with or are touched 
upon lightly in these theoretical chapters (2; 85; 88; 100; 101). It may 
be worth while, however, to call attention to what seem to be some 
very important consequences of viewing motivation as a purposeful 
direction of behavior toward a goal (52; 63; 59; 88; 98; 100). 

It is customary to make a distinction between primary motives, 
such as hunger, and secondary or extrinsic motives, such as punish- 
ment, rewards, or competition (88; 101). Most experiments in moti- 
vation with human subjects have dealt with secondary motives. Little 
attention has been given to the effect upon learning of such motives as 
arise out of the recognition and appreciation of the intrinsic life func- 
tion of the material to be learned (85, pp. 108-34). For example, there 
have been few experiments in the operation of such specific purposes 
as how to cure a cold, how to prevent poisoning from poison ivy, or 
what to eat in order to have good teeth. It seems reasonable to assume 
that it makes a good deal of difference what sort of goals the student 
seeks. As Gates points out in his chapter in this volume, *^The effec- 
tiveness of an outcome in enlisting a confirming reaction depends upon 
the degree of its relevance to the individual’s purpose and the closeness 
with which the outcome is felt to ‘belong’ to a particular behavior.” 
Learning appears to be most effective when the goals are set up in 
terms of the intrinsic life fimction of the material to be learned. 

When such intrinsic motivation is lacking, recourse must be taken 
to extrinsic motivation, such as rewards and punishment, praise and 
reproof, grades, and competition. These extrinsic motives appear to be 
inferior to intrinsic motives in the degree that they energize the making 
of constructs, especially where prolonged effort is required, and they 
are certainly markedly inferior in their usefulness as norms for guid- 
ing the selection and evaluation of data, the organization of these 
data into usable form, or for the critical appraisal of the outcome. 
Moreover, when achievement is defined in terms of one or more ex- 
trinsic motives, such as better grades, what achievement should mean 
in terms of the intrinsic ftmction of tiie material to be learned is 
obscured. 

Since it is the use to be made of an idea which holds it togeiher 
and keeps it growing, intidntic motivation appears to be basic in the 
problem of meaning. The aco^tmice of this prmciple does not re- 
quire the elimination of extrinsic motives, but it. do^ imply tiiat tiiey 
should be used to reinforce intirinsic motives rather than to si^plant 



HORN 


395 


them Some mtnnsic motives seem to be more easily adapted to such 
reinforcement than are others For example, stick-to-it-iveness, pnde 
m domg a good 30b, and awareness of success seem to be less arbitrary 
and extraneous than grades, artificial rewards, or pumshment 

In closing this brief discussion of the interrelationship between 
mterest and meamng, it may be well to point out that language sym- 
bols are predommant m the imtiation, energizing, directing, and con- 
firming of mental constructs Moreover, emotionally tmged language 
is apparently a very influential type of conditioning 

c Intelligence There are important differences among the defim- 
tions of mtelligence and m the methods and h3rpotheses with which m- 
vestigators approach the various problems related to it (9) But no 
matter which defimtion of mtelhgence one accepts, it is clear that m- 
telligence so defined, even though it may not yet be adequately meas- 
ured, must play an important part m the attainment of riic am ni? Th^ 
is true regardless of whether mtelhgence be thought of as umfied or 
mamfold and regardless of the factors or categories mto which its struc- 
ture IS analyzed In readmg the hterature pertainmg to mtelligence, 
one IS impressed by the frequently recurrent use of such terms as 
generahzation, the ability to see relationships, abstract thinking, the 
abihty to make mductions and deductions, verbal abihty, inventive- 
ness, and adequate response or adjustment to new problems or situ- 
ations All of these factors are mvolved m the making of mental 
constructs 

Special attention should be called to the mterrelations of language 
and mtelligence The predommance of verbal symbols m thinking is 
generally admitted Indeed, as previously pomted out, some writers 
go so far as to identify symbolization and thought, others hold that 
the higher and more complex mental activities are impossible without 
language It is not strange, therefore, that the language part of an 
intelligence test should strongly influence the totel score on the test 
In fact, language is deeply mvolved m most if not all of the factors 
mto which mtelligence has been analyzed 

It seems clear that relatively hig^ meoctal age is reqfuxred to deal 
adequately with the maz^ diffiimlt and complex idefis presented in 
typical eumcula- There fe a growing body'Of ^vid^iee t^ct izKiicates 
i^t « lange proportion of the problen^ whi^ ‘ptqnls vh^ 

levels require a mental age |o «>}ve, exo^t through 

inordinate effort, than the average pupil m ’ those grades possesses 
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(31). The more difficult ideas are attained even by the gifted pupil 
with great effort, and the lower fourth of the pupils are seriously 
frustrated in their attempts at understanding. 

The influence of intelligence, however, as measured by any given 
test, can easily be overestimated. For while the reported correlations 
between intelligence scores and achievement are positive, they are not 
high, even in curricular areas where intelligence presmnably must 
play an important part. A number of investigators have presented 
theory and evidence which suggests that other factors, such as interest, 
emotion, experience, industry, and systematic training, are much more 
influential, as compared with intelligence, than has commonly been 
assumed (9; 56; 72; 89). 

In the light of our present knowledge of the relation of intelligence 
to achievement, it would be rash to estimate the limits of intelligence 
below which the understanding of any given problem is frustrated. 
Understanding is a matter of degree, and every student may reasonably 
be expected to achieve some grasp of any problem pertinent to the com- 
mon needs and activities in his community. There is an abundance of 
evidence, however, which shows that imder conditions commonly found 
in schools, students of the lower levels of intelligence develop very 
inadequate understanding of many of the more complex problems 
which confront them. 

d. Command of Language Abilities. Language abilities constitute 
the most important group of abilities that the school seeks to develop. 
Shortcomings in language are certain to hamper or even frustrate 
achievement of all sorts, and especially the achievement of meaning, 
for, as has already been pointed out, language is not merely the chief 
mediinn of instruction, but is also an indispensable instirument of 
thou^t. 

in fact, language is not a distinct or unique factor separate from 
others which influence the attainment of meaning; it pervades all other 
factors. For example, it mak^ possible the acquiring, recall, and 
growth of experience, it permeates intelligence, and it is a requisite 
vehicle in all methods of teaching and study. Perhaps it is too often 
thought of merely as a caTise of inadequate learning, for it is an effect 
as well. Low achievement in reading, in listenii^, and in oral or 
written composition is piima facie evidence of poor learning in otiier 
curricular fields. For learning in these fiqlds is impossible "^yifihoufe 



HORN 


397 


language abilities, and if learning m these other fields is efficient, 
reading and other hrc.u.igc abilities will be developed to a degree not 
possible in formal language instruction This statement does not imply, 
however, that there is no place m the program of studies for instruc- 
tion which focuses pnmanly upon the improvement of language abili- 
ties Systematic instruction m language facihtates its use m other 
curricular areas and enables the student to make the most of the con- 
tributions of those areas to the development of greater proficiency in 
language itself (38, pp 200-205, 39) 

It IS important to keep clearly in mind that the relation of mean- 
mg to language is the same whether the symbols be spoken or prmted 
Investigations have shown that at higher grade levels students who 
cannot underatand what they read usually cannot understand what 
they hear (76, 102) Young, for example, reports correlations averag- 
ing above 80 between the ability of students to understand a passage 
they have read and their ability to xmderstand the same passage when 
it has been read to them That there is an mtimate relationship be- 
tween the scores made on visual and on auditory forms of presenta- 
tion IS shown even more clearly m Young’s quartile comparisons than 
m his relatively high correlation For example, in one of his experi- 
ments mvolvmg 104 subjects, of the 26 pupils who constituted the 
highest fourth m the ability to understand what was heard, 20 were 
in the highest quartile in the abihty to understand what they read, 
5 m the second quartile, 1 in the third quartile, and none in the lowest 
quartile Other studies m learning, including retention, m which learn- 
ing through readmg has been compared with learning through hear- 
mg, have produced closely comparable results (82) 

Such data seem to show that, with the exception of a few special 
types, most of the so-called disabihties in readmg, m the students’ 
own verbal expression, and in hearing may be more properly ascribed 
to basic disabilities m language S 3 Tmbohzation The fundamental im- 
plication of this fact for mstruction in reading and language have 
often been ignored, and as a consequence more tei^mical and peripheral 
aspecte, such as phonics and eye movements m re*wiing and mecharucal 
drills in the formal aspects of written and :^oken l at^ gpage, have been 
greatfy oversfre^ed, both in practice ’ imid in investigations to the 
ne^ect of the vastly more important funetidns of language in relatltm. 
to the central thou^t prooe^^ (35; 38, ‘ diap v, 102, 250-52^. 

Certainly, m the attainment of meaning, it is the nature, function, and 
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limitations of verbal symbols in the three dimensions previously de- 
scribed which must receive the chief attention. 

This close correspondence between comprehension in oral presenta- 
tion and that in visual presentation may have other implications. 
Linguists have emphasized the fact that spoken language is primary 
and printed language secondary; i.e., printed words are only the sym- 
bols of symbols. “A written word,” says Jespersen, “is mummified 
un til someone imparts life to it by transposing it mentally into the cor- 
responding spoken word” (42, p. 18). If, as Jespersen holds, written 
language is dependent upon spoken language, this fact may be very 
significant. For not only are the topics about which the student reads 
in school not commonly discussed among his associates, but the 
language in which these topics are presented in his textbooks is, to a 
marked degree, different, in its vocabulary, its sentence pattern, and 
its abstractness, from that which he is accustomed to speak or hear. 
He may therefore find the textbook language awkward to use in con- 
structing the ideas which it is meant to symbolize. 

There has been considerable interest, in recent years, in attempts to 
remove comprehension diflBculties through the simplification of vocab- 
ulary (16; 34; 38, pp. 156-71 ; 69; 86; 92; 92a, ch. ix) . Too much should 
not be expected from these attempts. It is, of course, a matter of 
common sense to use words known to the students whenever these 
words express the meaning satisfactorily, but the simplification of 
vocabulary alone is palliative, at best. It does not strike at the heart 
of the problem, for it does not alter the fundamental frustrations 
caused by the difficulty of the concepts, their lack of pertinence to the 
esperience of the reader, or the lack of color and detail in the language 
throu^ which they are presented. 

jEJven the small potential benefits that may come from vocabulary 
simplification are not likely to result from mechanical tinkering ac- 
cording to set formulae, especially when the data for the formulae are 
based upon data on word forms. It must be kept in mind that the saiue 
word form may symbolize a variety of meanings, some of which may 
be known and some miknown to the reader. ‘Run,’ for example, is in 
the second hundred of tiie Thorndike list, but it has very different 
meanings in the follo^ting contexts: The disease has run its course. 
The fence runs east and west. To rtm, to seed. To run a garage. To 
run a splinter in a finger. To run out of money. To mm to ruin. To 
run a risk. To run up a bill. To run across a friraid. To knock a home 
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rwfi A mn. on a bank The common run of persons The amporfcant 
thmg to be considered is not whether the word form appears m a 
given vocabulary list — even a list of word forms assumed to be known 
to children — ^but rather whether the reader can be expected to identify 
the particular meaning of the word in the context in which it is used 
All that has been previously said about the interrelationships between 
• ■< and meaning suggests, first, that they develop together, and 
second, iJiat the words used in expressmg any concept should be ade- 
quate for that purpose A complex concept requires complex language 
There have been a few investigations of the effect of simplifying 
vocabulary upon comprehension (38, pp 168-72) These mvesti- 
gations leave some doubt as to the extent to which a selection can be 
made easier to read by the simplification of vocabulary alone As a 
matter of fact, simplification of vocabulary cannot go very far with- 
out mvolvmg other factors, such as sentence structure and some modi- 
fication of the intended meaning It would seem reasonable to suppose, 
however, that unknown words should not be used to express an idea 
when known words will express the exact meanmg There is some 
evidence to justify the common-sense belief that the skilful and 
judicious simplification of all structural elements, such as vocabulary 
and sentence form, makes meaning more easy to achieve The more 
critically these elements are analyzed, however, the clearer it becomes 
that their significance lies not so much m their intrmsic importance 
as m their reflection of more fundamental factors related to them For 
example, a diflicult vocabulary is related to the difficulty of concepts 
and their remoteness from the student’s experience, and the use of a 
lai^e number of difficult or even technical words is related to the com- 
plexity of the ideas with which they deal 

'Iliere seems to be a close corre^ondence between the adequacy of 
a student’s verb^ statement of an idea and the clearness with which 
he grasps the idea Nor is the function of verbal statements limited 
to Iheir use as a test, they play an important part m the process by 
which the idea is constructed The verbal statement of gosds and 
processes mcreases efficimcy in simple forms of learning, ®ich as hand- 
writing It seems reasonable po assume thht tbse more difficult tihe idea 
to be attained the more important the student’s verbal i^tement be- 
comes r ' , t ' 

The possible usefulness of the yeah^ memorizing of language, either 
tl]|at Vhi<h IS not understood or which at the m understood only 
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partially or vaguely, deserves careful study. The functional relations 
of the three dimensions of meaning and of language have already been 
pointed out. The understanding of a statement in all of these relation- 
ships takes time and effort. It is conceivable that it is occasionally 
necessary or at least desirable to memorize a fundamental statement, 
even though it be inadequately understood at the time, in order to 
hold it before the mind while its various meaning relationships can be 
more fully ascertained. 

e. The Studenfs Methods of Work. The preceding discussion has 
emphasized the active process of constructing ideas and has shown the 
dependence of the process upon the student’s knowledge and experience, 
his language abilities, his interests, and his intelligence. Serious inade- 
quacies in any one of these factors may frustrate the process. But even 
when ail of these ‘funds’ are reasonably adequate for the problem at 
hand, their potential contributions may be thwarted by inadequacies 
in the student’s methods of work. The construction of an idea requires 
thinking, and the more complex the idea the more critical and pro- 
longed the thinking must be (38, pp. 104-13; 151-205). 

The significance of the processes of thought in relation to its prod- 
ucts deserves a special emphasis. The construct that the student makes 
is permeated with the processes through which it was formed, and it 
is not merely inert vestiges of the processes that remain; they are forces 
that determine the degree to which the construct is kept dynamic, 
growing, and usable. Inadequate and erroneous ideas reflect the im- 
proper methods by which they have been attained. In dealing with 
such ideas, therefore, the fundamental procedure is to inquire into the 
processes by which they have been constructed. It may be that some 
of the student’s ‘funds’ were inadequate or that they were not used to 
their full potentialities, but whatever defect in the process is found, it 
must be corrected. Otherwise it will continue to operate to perpetuate 
blimders and shortcomings. 

How much time is required to construct a usable idea will depend 
upon the factors which have been described above, such as the com- 
plexity of the idea, the language in which it is presented, and the stu- 
dent’s ‘funds.’ One of 'the first results of the attempts to apply the 
Herbartian theory of apperception to learning was the realization 
that there was not enough time to form the many ideas in the over- 
crowded curriculum. Much more time than is generally available is 
required for a minimum initial understanding of even the simplest con-^ 
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cepts m the various curricular fields, and to this tune must be added 
that required for mamtenance and growth And it is not merely time 
which IS required, but persistent and intelligent effort as well 

C The Influence of These Factors upon Understandmg 
1 Individual Differences m Hesponses 

The mterrelated factors discussed above, and others, such as those 
listed by Tolman (88), are combmed among JV pupils m N patterns, 
each different m some respect from the others and m many instances 
crucially different It is clear, therefore, that m terms of the sayee the 
author or speaker does not say the same fbmg to each student in a class 
of forty, rather, he says many thmgs To some whose ‘ftmds’ are ex- 
ceedmgly bmited he may not say anything, to a few he may say ap- 
proximately what he means 

It IS a well-known fact ■that a stimulus word in a free association 
test may, and usually does, evoke many different associa'fced responses 
(43 , 99, pp 746 ff ) The significance of this phenomenon has not al- 
ways been appreciated (43) It is to be expected that the responses to 
a sentence or paragraph, or to a word m context, should be somewhat 
more restricted, yet even m these mstances a great variety of responses 
has been repeatedly shown 

Thorndike was among the first to report vaned responses m read- 
mg and to call attention to their imphcations (87) A large number of 
other mvestigators have subsequently reported the varied re^onses 
which students make m reading selections from their textbooks True- 
false and multiple-choice tests necessarily hmit the niunber of different 
responses, but wherever free responses are stimulated, a great di- 
vei^ency of responses is usually found 

For example, m an experiment by Short, twenty-seven sevenfh- 
grade pupils were asked to read the sentence “Thesre were few news- 
papers m th^ early days of which we have been readmg (about 
1775) , mail was slow and very irregular, and railroads and telegrams 
undreamed of ” When asked, “What do you understand is me^t by 
the statement that the mail was Very irregular’?” the responses were. 
“Somefames it went and sometimes not, sometpijBS it nevrar got there” 
(1) , ‘^Sometimes it probably came a week apart, somelames more” (2) , 
“It didn’t always get ihere” (3) ; “Trams woqM getliriDken down” (4) ^ 
didn’t know when it would get there’' (5) <h)es not come all 

tibe time” (6, ,20) , “When it snowed it was stopped until .the sndw 
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melted” (7) ; “It didn’t come regular every day even if it was written” 
(8) ; “It went in a straight line” (9) ; “It wasn’t picked up at a regular 
time” (10); “Sometimes fast and sometimes slow” (11); “Not sme 
of getting it” (12) ; “They had no set schedules” (13) ; “Uncertain of 
whether you were going to get it or not” (14) ; “They didn’t know 
whether it would come or not” (15) ; “Half the time the mail would 
come about a week slow” (16) ; “Came at different times” (17) ; “It 
means rough or zig-zag” (18) ; “The mail zig-zagged all over” (19) ; 
“It was slow” (21, 26, 27) ; “No regular route” (22) ; “Came at no 
certain time” (23) ; “It didn’t mean a thing” (corroborated in con- 
ference) (24); “Not on time or anything like that” (26). The num- 
bers inserted after each response indicate the rank of the student or 
students in reading ability (80) . 

2. Glassidcation of He^onses 

The responses of the student to typical selections that he reads in 
various curricular fields may be classified into four types: First, he 
manifests some comprehension, varying from much to little, of a small 
proportion of the ideas that the selection contains. Many of the ideas 
that he forms, however, are too vague and incomplete to be of much 
use to him. Vagueness, which Dewey has referred to as “the aboriginal 
logical sin,” is very common and is diflScult to combat (21, p. 160). 
Second, he may respond by giving statements read, 'either verbatim or 
in slightly paraphrased form, with little or no understanding of their 
significance. This response is a frequent refuge of the conscientious 
pupil who, motivated by school marks, desire for approval, or desire 
for some sign of accomplishment, is frustrated in his attempts to under- 
stand the selection. Third, he may make no overt response whatever, 
either ri^t or wrong, or may say, “I don’t know.” This may be desig- 
nated as the ‘nobody-home’ t3q)e of response. The ideas presented are 
simply ‘un-imderstood.’ Fourth, he may make constructs that are 
partially or wholly erroneous. When the selection read deals with new 
and difficult ideas, this type of response is very common. The number 
of reasonably adequate re^onses in a given instance depends upon 
the many interrelated factors which have previously been discussed.. 
Investigations of comprehension m reading have included selections of 
a wide range of length and difficulty. The average percentages of' cmr- 
rect responses reported in these investigations are, in motet instances, 
well below fifty (38, pp. 180-87). 
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3 Additional Examples of Unsatisfactory Responses 
to Sdections Read 

Erroneous constructs warrant special attention, since they not only 
illustrate the inadequacies m the constructs which are made but also 
often pomt to the difficulties which children confront m their effort to 
understand what they read or hear A few examples in addition to 
those previously given are therefore presented here 

The reports of investigations of comprehension in leadmg contam 
great numbers of examples of erroneous constructs One of the most 
extensive of these investigations is that by Joseph C Dewey (24) 
Among the selections read by eighth-grade pupils m his investigation 
was the followmg “Smce there were no matches m 1763, the most 
primitive way of startmg a fire had to be used A piece of very hard 
stone called flint was struck against a bit of steel This produced a 
spark, which was caught m tmder or m soft, dry cloth ” Among the 
verbal responses given to questions concemmg the meaning of ‘primi- 
tive’ were these “the only way,” “the easiest way,” “the most im- 
portant way,” “the best way they could think of,” “the most used 
method,” “the usual way,” “the most dangerous way,” and “a new 
way” 

In addition to pencil-and-paper tests and to oral mterviews, Dewey 
also tested understanding by the use of pictures and objects When 
the pupils were shown four pictures representing this and other early 
methods of fire making and were asked to choose the picture repre- 
senting the method described m the selection, many were unable to do 
so And when, m personal interview, they were confronted with a 
variety of objects, mcludmg those mentioned m the selection, some 
students could not select the necessary implements, and when flint, 
steel, and tmder were provided, some could not show either how to 
produce a spark by st rikin g the steel agamst the flmt or how to utahate 
tmder to make the fire The commonest erroneous overt response was 
to rub objects together, suggestmg the prepotenee of fncbion as a 
cause of heat 

An investigation of the abihty of fifth-grade pnpMs to read para- 
graphs sefected from fifth-grade textbooks, reported by (3), 

j^ows the difficulties which confront piqiils in rea&ig! figurative 
language ' ‘ > i ' ' 

“Daniel WS^ister said of Hamilton, ‘He smote the rock of natamal 
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resources, and abundant streams of revenue burst forth. He touched 
the dead corpse of public credit and it sprang upon its feet.’ ” 

Among the responses to free-expression tests on this selection were 
these: 

^‘Daniel Webster said that Hamilton a plenty of Government has 
burst forward. He put his hand on the dead people and free to every- 
body and it grew to its feet.” 

“When he touched the dead they would spring to their feet.” 

“Daniel Webster said of Hamilton, ‘He stopped mother nature 
and fake rivers came instead. He stopped public credit and it was re- 
turned to him.’ ” 

“Hamilton tried to break up the nation.” 

It is not alone to the figurative language, however, that these 
‘howlers’ are to be attributed; the idea itself is exceedingly complicated, 
and no brief statement, no matter how simply written, will enable the 
student to make an adequate construct of the nature and effects of 
Hamilton’s financial policy, unless he has previously learned a great 
deal about it. The use of metaphoric language is, of course, an added 
difficulty. 

In some instances no student in a class may be able to xmderstand 
a given passage which is read. For example. Short (80) investigated 
the meanings that each of a class of twenty seventh-grade pupils con- 
structed in reading selections from their text in American history. 
Among the sentences utilized was this: “The Missouri Compromise 
of 1820 established the parallel of thirty-six thirty between slave and 
free territory.” The question, “What is meant by the parallel of thirty- 
six thirty?” elicited no satisfactory answer. The students’ answers are 
given below, the number after each response indicating the rank of 
the pupils in reading, as measured by the Stanford Achievement Test; 
“That the slave and free states were evenly populated and were the 
same in strength” (1) ; “Boundary line between slave and free states 
was 36* north latitude and 30* north latitude” (2) and (17) ; “Latitude” 
(3) and (7) ; “The latitude and place” (4) ; “The two lines of the year 
tiiirty-six” (5) ; “The line drawn between the slave and free states” 
(6) ; “Well, they kept it even — the same amount of territory for slave 
and free” (8) ; “Degrees” (9) ; “It means a certain place on the globe 
which is 36“ west longitude, 30“ north latitude,” (10) ; “Means half 
and half between slave and free territory” (11) ; “The year of 1836” 
(12) ; “Aroimd 36 and 30” (13) ; “The year 336” (14) ; “The slave 
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and free territories were equal” (15) ; “I think the parallel of thirty-six 
thirty means half and half” (16) ; “It was on the 36th year and on 
the 30th day” (18) ; “Even numbers” (19) ; “Even” (20) ; don’t 
know” (in conference the pupil said something about lines on a map) 
(21) ; “They were half and half” (22) ; “The north had so much and 
so did the south” (23) ; “That’s when they — Mr. lincoln and Congress 
— ^made the parallel line on the map — all of them sat around a big 
table and Mr. Lincoln drew the line and read the Emancipation 
Proclamation” (24) ; “About this many slaves in all north, south, and 
west and east” (25 ) ; “It means they established (put in homes) that 
many people” (26) ; “I haven’t the slightest idea” (27) . 

The examples which have been given above were intentionally 
chosen to illustrate types of erroneous responses. Although these ex- 
amples can be matched, both in variety and in the proportion of er- 
roneous responses, by many others reported in investigations in read- 
ing, the conclusion should not be drawn that comprehension in reading 
is always so unsatisfactory. That erroneous responses are very com- 
mon, however, is clearly indicated in many published investigations. 

4. Inadequate and Erroneous Re^ons^ as a R^ult of 
Unsatisfactory Ck>nditions for Learning 

Language, as used in the ordinary circumstances of life, offers no 
such difficulties as are displayed in the illustrations given above. Sup- 
pose, for example, that one afternoon Bill and John are planning a 
fishing trip for the next morning. John says, “I’ll get the worms. 
There are lots of them in our garden.” 

^‘AU right,” replies Bill. “You get the worms and I’ll make some 
sandwiches.” 

Neither boy would have any difficulty in knowing what the otiier 
intended to do. The constructs are simple, demanding only sli^t re- 
organization of previous experience; and the meaning of the language 
is clear in the context in which it is used. The whole projected enter- 
prise is closely related to the boys’ interests and pmposes. . 

None of these favorable conditions exists in "^e reading of typical 
t^book statements. The constructs to be mai^ are diffieolt and 
complex. The detailed knowledge required for tiie (wmstarucfe is not 
given in the text, mid in most instance cannot be '{iasdnled to have 
bemi pre^dusly acquired. The Imigaa^ jitsdf Is often iffifficnll,, 
in vocabulary s^tence stmcture. the ivoids are, to ■ 
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dent, merely the forms of symbols; they do not symbolize. The mak- 
ing of the construct has no such direct motivation as is provided in 
the plan for a fishing trip. The pupils’ own resources and limitations 
are given scant consideration. 

A critical and realistic consideration of these xmfavorable con- 
ditions makes it apparent that the inadequate and erroneous con- 
ceptions formed by pupils in various curricular fields, far from being 
something to wonder at, are precisely what one should expect. For 
while, of course, instruction is not deliberately planned to foster the 
development of inadequate and erroneous ideas, it is, nevertheless, 
organized in such a way that these results are sure to follow. Er- 
roneous constructs which ihe pupil makes from reading or listening 
are made in the same way in which adequate constructs are made ; that 
is, under the stimulation of the author’s words and through the exercise 
of constructive imagination the pupil makes the construct within the 
limits of his ‘funds,’ such as experience, intelligence, interest, and 
language abilities. Moreover, erroneous constructs are just as satisfy- 
ing to the students as are adequate constructs, so long as the pupil 
does not recognize their shortcomings. 

5. The Importance of the Teacher 

In the discussion of the various factors which influence the quality 
of the constructs which pupils make, a number of suggestions have 
been made for improving many unsatisfactory conditions which now 
exist in our schools. No reference has so far been made to the in- 
fluence of the teacher, yet it is of major importance. The instructional 
equipment in most schools is so meager that pupils must depend chiefly 
on the teacher for the elaboration of the brief and abstract statements 
of tiie textbook. To render this service, the teacher must himself have 
a thorough grasp of the ideas that pupils are expected to attain. In 
addition, he must xmderstand the limits and potentialities of the 
'funds’ of individual pupils in order to give them efficient guidance. 
There is no substitute for a competent teacher. 

V. Impmcations iub Teaching 

Many changes in instruction have either been explicitly urged, or 
the need for them implied in the preceding discussion. It may be well 
here, however, to state in summary form what some of the most im- 
portant implications for teaching seem to be. 
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(1) Perhaps the most fundamentaJ implication of the theory and 
evidence -which has been re-\dewed is that the curriculum should be 
made more responsive to the needs of the common man. 

(2) There must be a substantial reduction in the number and in 
the diflS.culty of the constructs which students are required to make. 

(3) In deciding the content and oi^anization of the course of study 
for any grade and in determining appropria-be conditions for learning, 
careful attention must be given to the needs and 'fimds’ of the children 
in that grade. 

(4) The limitations and potentialities of language as a medium of 
instruction should be clearly understood by all who deal -with instruc- 
tion. 

(5) There should be extensive and skilful utilization of concrete 
sources of experience, such as field trips, objects, -visual aids, and 
authentic constructive acti-vities. 

(6) At the same time, systematic pro-vision should be made for the 
improvement of language abilities, and especially of the abilities in- 
volved in reading. 

(7) In the process of instruction, opportunity should be given the 
student to report the constructs which he has made so that, if necessary, 
they may be corrected and elaborated in discussion -with other pupils 
and tile teacher, as well as by additional study. 

(8) Two common defects in the use of tests must be corrected: 
first, the overemphasis on appraisal at tiie end of the insfauctional 
period as compared -with the use of tests as a part of the process of in- 
struction; second, -the focus upon isolated facts or upon verbal state- 
ments about them. Increased emphasis should be given to the drawing 
of inferences, and especially to the drawing of inferences in older to 
make use of the ideas which the student has attained. 

(9) Finally, as implied in most if not all of the preceding recom- 
mendations, teachers must be secured or devdqped whose own gra^ 
of the constructs required of the stud^ts, whose aj^re^atioea of the 
active nature of learning, and whose con<^m thfe devdteftoent of 

the indi-vidual studmb liable them to give a^hc(d^te gmdaaroe. 

- , ' ' '' ' ' ► ' ^ ^ ' 
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PROBLEM SOLVING 
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One may define problem solving so broadly as to make the term 
synonymous with learning. To do so, one needs only to point out that 
all learning starts with some inadequacy of adjustment, some disturb- 
ance of equilibrium — ^and so, with a ‘problem’ — and that in the process 
of achieving adjiistment and returning to a state of equilibrium one 
'solves' the problem. 

According to this broad conception — the cat, when it learns to pull 
the cord or to depress the button and so to escape from the xmfamiliar 
piizzle box, the student in the psychological laboratory, when he learns 
to run a finger maze while blindfolded or when he memorizes lists of 
nonsense syllables, the child in school, when he grasps the meaning of 
a scientific principle and learns how to apply it — all of these engage in 
problem solving. Again, according to this broad conception of problem 
solving, practically all research on learning, whether it involves mean- 
ingless or meaningful situations, skills or ideational content, laboratory 
or 'Hfe’ conditions, htunans or lower animals as subjects — all such re- 
search is relevant to the psychology of problem solving. 


I- DEffiiNinoN's OF Problem Aim Pboblirc Solving 


Since all the otiier chapters in this Yearbook de^.in ©b® way or 
another with learning, the present chapter mi^t apjppar r^i^titious, 
if not redundant. Yet, here is a sepamte chapter on- probleBa soiving.- 
Its presence attests the belief that, for the.purposes ef edticatiion at leasts 
problem solving needs to be conshtond separaMly^^Qiim kmds of 

learning; .'Hie separation^net an by 


betineia . $6tm3g cut tme-t'. 
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ration. It is important that the reader carefully note this definition at 
the outset; otherwise, much of the ensuing discussion will be ambig- 
uous, if not misleading. 

In this chapter, problem solving refers (a) only to perceptual and 
conceptual tasks, (b) the nature of which the subject by reason of 
original nature, of previous learning, or of organization of the task, is 
able to xinderstand, but (c) for which at the time he knows no direct 
means of satisfaction, (d) The subject experiences perplexity in the 
problem situation, but he does not experience utter confusion. From 
this he is saved by the condition described above under (b) . Then, 
problem solving becomes the process by which the subject extricates 
himfiplf from his problem, a statement which is deliberately left vague 
at this point in the chapter. 

Defined thus, problems may be thought of as occupying inter- 
mediate territory in a continuum which stretches from the ‘puzzle’ at 
one extreme to the completely familiar and understandable situation 
at the other. In the case of puzzles, the nature of the task may vary 
from the whoUy novel (which the learner has no means of solving or 
escaping) to the slightly known (in which the learner may recognize 
vaguely where to work, though he does not know what to do) . His 
present experience is one of bewilderment, and this is brought on by 
the strangeness of the situation and its lack of meaning to him. If he 
is successful in solving the puzzle, his success is the result of accident, 
and the solution is not likely to be retained or to be transferable to 
other similar puzzle situations. In the case of completely familiar and 
understandable situations, no problem exists, as is true of puzzles, for 
the reason that the learner has available satisfactory responses which 
have been habituated, and there is no uncertainty as to procedure, 

1. The Subjective Character of Problems 

The criteria by which problems are set off from other learning tasks 
are, with the exception of the first, wholly or largely subjective. To 
some, this fact will make the definition impalatable. Yet, the criteria 
could scarcely be otiaer than subjective, for the crux of the distinction 
between problems ^d other situations lies in tiie peculiar relationship 
which exists between the learner and his task. It is a matter of com- 
mon observation that what serans objectively to be the same situation 
may constitute for one person a puzzle, for another a problem, and for 
a third a condition with which he is thoroughly acquainted. Researchj 
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too, has amply demonstrated the truth of this statement. Of the many 
pertinent psychological investigations which might be mentioned, that 
by Durkin (8) may be cited. When her subjects were required to con- 
struct two-dimensional puzzles, three main ‘forms of thinking’ were re- 
vealed, namely, trial-and-error activity, sudden reorganization, and 
gradual analysis. Objectively, the same learning tasks were puzzles or 
problems, depending upon the subjects concerned. Doty (6) has pointed 
out that arithmetic ‘problems’ are not commonly true problems at all. 
His most successful subjects employed stereotyped procedures which 
at once yielded the correct answens: For them, ‘problems’ were com- 
pletely familiar situations. Nor did his least successful subjects face 
real problems: For them, arithmetic ‘problems’ possessed little mean- 
ing; they were puzzles, and correct answers, when found, were found 
fortuitously. 

2. Practical Need for Special Recognition of Problem Solving 

Obviously,' the separation of the problem from other sorts of learn- 
ing tasks is more or less artificial; and its differences are largely matters 
of degree. Nevertheless, there is justification for the distinction in the 
fact that it is with problems of the kind described above that the school 
is (or should be) primarily concerned. There may be a ‘problem’ in 
memorizing lists of nons^se syllables or of pairs of unrelated terms; 
but the school, while it must present some ‘problems’ of this k i nd, pre- 
sents other problems in which memorization is but an insignificant part 
of the learning. These latter problems involve meaningful relations and 
are to be solved, not by the establishment of artificial associations, but 
by the discovery and utilization of those meanmgful relations. There 
may be a ‘problem,’ too, in learning one’s way through an unseen finger 
maze ; but the school should present as few ‘problems’ of this character 
as are necessary for the learning atuation in question. The problen^ 
offered by the school should d^end for their solution, not on guesmi^ 
and the habituation of chance successes, but on progre«^ve growth in 
understanding. 


n. Rbsbabch on PnoiBimt Scmvisp 
1. Psychological Research [ 

It is probably iwt unfair to say that research (ap-^- 

tinguished from educational resaar^) h^d^M imjre oftisn with 

i I 
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than with problems.^ The traditional conditioning esperiments have 
involved puzzle situations. For example, nothing in the experience of 
Pavlov’s dogs should have led them to react by salivation to the sound 
of the bell. In the typical experiment of this kind the learning situation 
has been designedly kept simple, the better to isolate and control fac- 
tors, by presenting to the subject, animal or human, two elementary 
aspects which must be arbitrarily related by him. This has meant that 
the subject has not been able to vary his reactions to any appreciable 
extent, thus preventing one of the essential requirements for problem 
solving. 

In a similar way, the traditional experimentation with mazes, puzzle 
boxes, and the like — experimental situations which have been favored 
by connectionists — ^have called for the mastery of series or chains of 
acts in which the subject could hardly foresee the natinre of successful 
responses. In such experiments the tendency has been to view the sub- 
ject’s behavior in terms of its ultimate consequences for success as 
defined by the e:q)erimenter; and errors, made inevitable by the char- 
acter of his ‘problem,’ have been regarded as stupid, as indeed they are 
to the sophisticated experimenter, no matter how sensible to the naive 
subject. Nor has understanding of problem solving been much ad- 
vanced through substituting pairs of arbitrarily associated terms for 
mazes and similar equipment. Nothing m the learning task and nothing 
in the learner’s experience should be expected to cause the learner to 
select, say, ‘four,’ instead of ‘one,’ ‘two,’ or ‘three’ as the ‘correct’ asso- 
ciate for the stimulus word ‘piano.’ It in no way disparages the value 
of this research for other psychological purposes to say that it sheds 
little light on problem solving. 

The last fifteen years or so have witnessed promising changes in 
psychological research, so far as problem solving is concerned. One of 
these changes consists in the attempt to set problems which ‘mean’ 
something to the subject (animal or man), or at least to envisage the 
learning task as it most probably is envisaged by the subject. A second 
change is the tendency to concentrate research interest, not merely on 
errora and successes, but on the way in which the subject proceeds to 

* There is no implication here or dsewhere that pa^chologists are to be criti- 
cized on this score. No one can challenge the ri^t of thfe research worker to attack 
whatever problems are attractive to him. The preoccupation of i)8ychologists with 
puzzles happens to be unfortunate, merely hrom the standpoint of the iwesent 
purpose. 
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attack and solve its problem ^ The latter trend has not meant a whole- 
sale abandonment of objective data, aiter all, the systematic analysis 
of errors, for example, reveals much concemmg tiie pattern of behavior 
involved m problem solving Rather, it has meant that the experi- 
menter has been willing to advance explanations and interpretations, 
anthropomorphic, if necessary, in the case of ammal subjects, but 
nevertheless designed to imderstand what the problem and its solution 
mean to the subject A third change, closely associated with the second, 
IS the greater importance now attached to qualitative descriptions of 
significant behavior to supplement or to replace purely quantitative 
descriptions A sample study in this connection is that by Zener (52) 
The three changes just mentioned have been accompanied by new 
orientations of two kmds (1) the rise of field theories of learmng, 
with consequent changes in the design of experimentation, and (2) the 
attempt to get at the nature of problem-solvmg behavior without regard 
to any particular systematic pomt of view m psychology Trom the 
writer’s pomt of view, the latter orientation is, at the present stage of 
psychological theory, much the more hopeful 

Gibson and McGarvey (10), m their 1937 summary of research, list 
a total of 108 studies made durmg the precedmg ten-year period While 
a number of the studies relate to concept formation and to generahza- 
tion, humans were employed as subjects m all of them, and a great 
many are properly classifiable as m the area of problem solvmg To 
some of these studies reference will be made at later pomts in this 
chapter Use will also be made of several illustrative studies from the 
field of child development, where perhaps the most illuminating studies 
of problem solvmg have been made 

2 Educational Research on Problem Solvmg * 

The extent of educational research on problem solvmg is surprisingly 
limited Compared with the abundance of mvesfcigatiOBS on different 
methods of teaching, on disability, diagnosis, and remedial measures, 
on ihe evaluaficm of leammg, and the hfce, the number of research 
studies on problem solvmg is small And this is most unfortunate, for 
both &e opportumty *md (he practrcal need for sQimd research m this 
field are clearly apparent in the aciaviiAe^s of the diassroom. The rea- 
sons for the relative paumfy of educafaonal re«earch on problem solving 

* Ebcamples of stodiee wife anfma.! sabjecte which ifiusteate cate boifc 
mentioned are 2, 28, 22,, 
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are not hard to find : On the one hand, the problems set in the class- 
room are exceedingly complicated, more so, in all probability, than 
those set in the psychological laboratory ; on the other hand, children’s 
behavior in the face of problem situations is so variable from problem 
to problem and from child to child that exact and comprehensive 
quantitative descriptions are most difficult to attain. 

Unquestionably, problem solving has been investigated more exten- 
sively in the subject of mathematics, and especially of arithmetic, than 
in any other. Yet, a recent and fairly complete bibliography lists only 
seventy-two published experimental studies on problem solving in arith- 
metic. Partly because this particular body of research literature is the 
most extensive available and partly because it typifies so well educa- 
tional investigations on problem solving in general, the discussion of 
this section is confined to arithmetic research. If the general tone of 
the discussion seems to be unduly pessimistic, the reason is that at this 
point plainly constructive statements are being intentionally withheld. 
As a matter of fact, the careful reader-between-the-lines will detect 
amidst the criticism much that is far from being purely destructive. 

Arithmetic studies of problem solving are readily grouped xmder 
one or another of the following heads: (1) pupils’ errors and difficulties, 
(2) pupils’ work habits, (3) comparative merits of different instruc- 
tional programs, (4) factors (such as familiarity of elements, size of 
niimbers, presence of irrelevant elements, etc.) which condition success 
in problem solving, and (5) kinds of arithmetical problems which chil- 
dren should and should not be asked to solve. These will be discussed 
in the order mentioned. 

(1) Pupils’ errors and difficulties have most commonly been iden- 
tified by analyzing test or lesson papers and inferring children’s weak- 
nesses therefrom. Such inferences are fraught with possibilities of mis- 
takes (the product so often fails to reveal the process) and have usually 
yielded categories which are crude, ambiguous, and overlapping (e.g., 
“failure to xmderstand the problem” — ^but why?; “use of the wrong 
proce^” — ^but why?). (2) Pupils’ work habits have sometimes been 
studied by the case method and sometimes by direct individual obser- 
vation and questioning. The case studies have seldom been both com- 
prehensive and penetrating, and the observational reports have yielded 
items which cannot readily be combined to secure a clear picture of 
behavior. (3) Investigations of different methods of teaching children 
to solve problems have many times neglected factors which may have 
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been potent in determining success and, at best, have commonly em- 
ployed instructional procedures which are artificial and imchildlike. 
In one study, for example, fourth-grade children were expected to use 
an elaborate ^stem of diagramming far beyond their powers to under- 
stand and to use intelligently. In anoUier study a child was fotmd to 
have hit uppn an unmathematical method of finding answers which, 
although on the whole rather successful, had no point m common with 
the method supplied by the experimenter. (4) Several factors have 
been foimd, on statistical grounds, to influence problem solving, but the 
precise manner in which these factors operate has not been disclosed. 
Indeed, at times investigators have hardly seemed aware of the impor- 
tance of collecting data in this connection. It is known, for example, 
that children get fewer correct answers when problems contain large 
rather than small numbers; but in one study of this question no evi- 
dence was adduced to show that the large numbers affected anything 
other than the computation. There was no evidence that the process 
of solving the problem was influenced in any way. (5) Studies of the 
fifth class, those which deal with kinds of problems to be used in in- 
struction, are only partly psychological in character; and those that 
are psychological have revealed little concerning the nature of problem 
solving as a process. For example, the objection to so-called ‘absurd’ 
problems is based upon a priori groimds. Furthermore this objection 
fails to take cognizance of the necessity of teaching children to detect 
absurdities by expoang them to instances of absurdity as one part of 
the task of developmg skill in problem solving. 

III. The Process op Problem Solving 

There is little disposition nowadays to attribute problem-solving 
behavior to the activity of some special faculty or department of mind. 
Oppoation to this view was well stated by Thorndike, mnong others, 
some three decades ago: 

There is no arlnbrary hocm pocus wharel^ mm% nature acte in 
an \mpredictable Erasin ' when he is confronted with a aietr situation. 

His habits do not retire to some conveniait obstmce whrie sCme new 
and mystericHis eatMes direct hk bdiavier (p. i^), ' ' 

hTothing . . . lodka 1^ like the n^fstjerioi^ f£. a faculty 

of reascmmg iransCau&g t^ la^ than tiMS 

behavkn: d men m resp^ee to iwel a^atiopiEi j[48^ p. 160). ^ 

Th^ him® ^ 
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other behavior and require that problem solving be explained in the 
same terms as is all other behavior. 

That no new or special principles are needed to accoimt for problem- 
solving behavior is conceded by psychologists of all schools. Agreement 
at this point, however, does not by any means imply agreement at all 
other poinl®. Differences appear in the explanations of problem solving 
offered by the various schools. This is to be expected. But the differ- 
ences axe those inherent in the systems themselves j that is to say , they 
are general in character and hold for all behavior phenomena and not 
for problem solving alone. Some of these differences must have been 
noted in the reading of the chapters of Section I of this volume, so 
that it is not necessary in this chapter to consider them again in detail. 
Still, it may not be inappropriate for the writer, at the risk of whatever 
appearance of dogmatism, to venture an opinion, even though that 
opinion is not shared by all members of this committee. That opinion 
is that both in their experimental research and in their theoretical dis- 
cussions, field psychologists have been much more practically helpful 
than have exponents of connectionism and conditioning. The latter 
two groups of psychologists, whether because of preoccupation with 
other issues or for some other reason, have not dealt very constructively 
with problem solving. They seem rather to have been satisfied to assure 
themselves that their concepts apply to problem solving as to other 
kinds of learning behavior.^ 

1. The Directed Character of Problem Solving 

All schools of psychology accept the fact that behavior in a problem 
situation is no hit-or-miss, no haphazard affair; but that, instead, it 
has a directed character. In other words, psychologists of all theoretical 
persuasions recognize the selective character of behavior in the face of 
problems, though their explanations as to the process and the method 
of selection are unlike. From the outset Thorndike, for example, pro- 
vided for the direction of behavior in his concept of mental set: mental 
set determines both what responses are made in the problem situation 
and what responses will be satisfying or annoying. 

^So far as theory k concerned, siiDiilar evaluations have been 

voiced by others. For example, see the opening paragraphs of chapter x in Hilgard 
and Marquis’s excellent j^jmtheras of conditioning experimentation: (13). The most 
successful attempts to explain problem solving in terms othep: tiham those of field 
theory have been made by Hull (e«., 14 and 16). 
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Agreemeiit on the directed character of problem-solving behavior 
was noted by Pratt (38) in his 1928 summary of experimentation in 
this area, and nothing since that date has led to any disruption of this 
agreement. On the contrary, experimental research in the intervening 
years has served only to confirm this conviction. A few of the later 
supporting studies may be mentioned in this connection. 

Siipola (43) foxmd that tmder certain circumstances a set may be 
spontaneously carried over from one situation to another with determi- 
native influence in the second situation. That direction may be exerted 
even when the subject is unaware of the operation of set, has been 
demonstrated by Sells (42) in his studies dealing with syllogistic rea- 
soning. None of his subjects reported the operation of set, but its pres- 
ence was unmistakably present in the data collected. Sells introduced 
the term ‘atmosphere effecV which he defined as “a temporary set of 
the individual, arising within a situation, to complete a ta^ with the 
one of several alternative responses which is most similar to the gen- 
eral trend or tone of the whole situation.” Duncker (7) and Maier (26) 
also stress the fact of direction in problem solving. The latter attributes 
the direction to the learner’s goal, which is a persistent stimulus; the 
former, to the effect of the subject’s successive formulations of the 
problem itself. 

2. Trial and Error vs. Insight 


After the thorough treatments accorded the concepts of insight and 
of trial and error in Section I of this volume, one rather hemtates to 
revive the issues involved. Nevertheless, the importance of these con- 
cepts is probably greater for problem solving than for other types of 
learning. On this account, further discussion may be desirable. 

Advocates of coimectionism and of conditioning, in so far as the 
latter are concerned wdth problem solving, discuss this process in terms 
of trial and error. Placed in a strange situation, the oi^a nis m tees one 


reaction after anoth^ imtil the motivating situaticm is or is with- 
drawn or until the oi^anism becomes satisfied of • indiffeaxmt or ex- 


hausted. The point has already been made that none* dr •psychol- 
ogists views problti£i-ti)lving b^a'tior as ^ovraned 

by ptird' chance, and 'trtiefly ’'uim^at^ 'db ' "^e ■ 

situatidh,' ’ «dtixoi^ tafccitiCai ho' 

pWted •^e^term. The' fd^ildw^ quotatlpiBS from' ^Iliofhdfke 


tihgm id hfe of 1913, constitute eT^ehdft 
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Were the situation so utterly new as to be iu no respect like any- 
thing responded to before, and also so foreign to man’s equipment as 
neither to arouse an original tendency to response nor to be hke any- 
thing that could do so, response by analogy would fail. For all re- 
sponse would fay. (p. 149) . 

Successful responses to novel data, association by similarity and 
purposive behavior are, however, in only apparent oppodtion to the 
fundamental laws of associative learning. Really they are beautiful 
examples of it . . . Man’s successful responses to novel data . . . are 
due to habits, notably the habits of response to certain elements or 
features, imder the laws of piecemeal activity and asdmilation 
(p. 169). 

What [problem solvers] will do will, in every case, be a product 
of the elements of the situation that are potent with them, the re- 
sponses which these evoke, and the further associates which these 
responses evoke (p. 170). 

Whatever dse it be, purposive thought or action [and problem 
solving, dnce this topic is discussed with pmrposive thought] is a 
series of varied reactions or ‘multiple response’ (p. 172). 

In their accounts of problem solving, field theorists employ, not the 
term trial and error, but such terms as ‘imderstanding,’ ‘meaning,’ and 
‘insight,’ the last-named occurring very frequently. According to field 
theories the subject’s cognitive structuring of the problem situation is 
crucial. In the case of the true problem, the learner interprets the situa- 
tion in some way and responds to the situation in the light of that inter- 
pretation. If the interpretation and the ensuing response are in error, 
the learner restructures the situation as many times as may be nec- 
essary. When the situation is finally envisaged in correct detail — when 
‘insight’ is available — the correct response follows. Such insightful be- 
havior is impossible to the learner in puzzle situations because the 
essential understandings and meanings are lacking. 

The term ‘insight’ especially has travelled a rocky road since its 
introduction. It has been attacked both through theoretical discussion 
and through research. Among the research questions which have been 
investigated are tiie following: Is insight an actuality, a fact? How 
prevalent or common is insight in problem-solving behavior? When, 
in the course of learning does insight occur, if at all? What are tbe 
criteria by which insight may be identified? Only a few sample studies 
can be mentioned here. 

In his discrimination experiments with chimpanzees, Spence ( 46 ) 
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found no use for the concept as implying a special process. On the con- 
trary, his subjects’ presolution activity seemed explicable in terms of 
trial-and-error theory. On the other hand, Pickford (37) was impressed 
with the fact of insight, but describes it as having emerged only grad- 
ually during the process of hard thinking. Schooley and Hartmann (41) 
agree with Pickford as to the fact of insight. In their study, insight 
occurred suddenly “after the desired concept was formed” and gave 
evidence of being permanent in its effects. Matheson (28) set her sub- 
jects, nursery-school children aged between two and one-half and four 
and one-half, five problem situatioim much like those used by Kohler 
with apes (21). Every situation yielded a wide variety of responses, 
the most frequent of which was manipulation, which is to say, overt 
trial and error with “feelings of incapacity.” Immediate solutions with- 
out preliminary manipulation occurred in only 3.6 per cent of the 
responses. 

These four studies are perhaps enough to illustrate some of the con- 
flicting conclusions drawn from investigations. To some investigators, 
‘insight’ is a useless term; to others, it describes a real phenomenon. 
Some investigators, not mentioned here, have commented upon the im- 
mediacy of insight; others report that insight develops gradually, but 
that when it emerges, it appears suddenly ; still others note that insist 
is observable in only rare instances in problem-solving behavior. 

An explanation for these conflicting conclusions is to be found (1) in 
the criteria employed to connote insight and (2) in the learning tasks 
uped, as well as in the equipment of the experimental subjects to deal 
with these tasks. The traditional criterion, namely, suddenness of 
appearance, has more recently been supplemented by at least two 
others. The term insight may, it is now suggested, be properly employed 
when solutions, though they do not occur quickly, are neverttieless re- 
tained and are useful in similar problem atuations. The Schooley and 
Hartmann study cited above employed these newer criteria; their 
values have been even more clearly demonstrated in tii© work of 
Katona (19) , which will be outlined later in tins <fliapt«r- 

The nature of the learning task has much to; do with the appearance 
or nonappearance of insight. Just bow undeirstaBdiB^OT'K^^rt {what- 
ever its character) could h^vd occurred m tine exp^iinent, it m 

difficult M see. I’ickford’s subjects werfe iJt sSiainii^ 

becau^', the ;rela^nship. !: ^ , ^^nmon^ 

namely, a’ri^t'M:®le, in 



PROBLEM SOLVING 


metrical figures presented one at a time) was by no means readily 
identifiable to the unsophisticated learner. On the other hand, the rela- 
tionships which Schooley and Hartmann’s subjects had to apprehend 
— action-agent, agent-action, attribute-substance, substance-attribute, 
and the like — such relationships are, when not deliberately made diffi- 
cult, well within the rather immediate grasp of the learner; and so, in 
their study, insight could appear somewhat sooner than was the case 
with Pickford’s subjects. Matheson’s problems were apparently very 
difficult for the particular subjects she used, and as a consequence im- 
mediate, insightful solutions were rare. That the problems were too 
difficult for most of her subjects (and hence were really puzzles to them) 
may be inferred from the prevalent “feelings of incapacity” and from 
the fact that the tendency to produce immediate solutions correlated 
positively with both mental and chronological age. 

The theoretical objections to the term ‘insight’ have already been 
suggested. If by ‘msight’ is meant the operation of some power which 
transcends ordinary experience, the objection is that riiere is no such 
thing, or certainly no proof of such a thing. And the objection would 
seem to be sound. If by ‘insight’ is meant the more or less sudden ap- 
prehension of subtle relationships critical to the solution of the problem, 
the objection is that the idea is already sufficiently well provided for in 
the vocabulary of conditioning and connectionism: in the process of 
trial and error minor bonds or connections or conditioned responses for 
some reason or other attain potency. The second objection may, for 
‘practical reasons, be less sound. To the average teacher it is much 
more meaningful to say that a problem is solved by insist (in the 
nonmagical sense) than to say that it is solved by the operation of 
conditioned responses, bonds, or connections which up to this point 
have been underpotent. After all, teachers deal directly with under- 
standings and not with bonds. 

Yet there is one danger in accepting the term ‘insight,’ and this 
danger arises not so much in psychology, where it will likely be used 
for descriptive purposes, as in education. Educationalists are prone to 
appropriate psychological concepts (or, at least the words for the con- 
cepts) whenever they can use them to their own ends. In these circum- 
stances it may be forgotten that if insight occurs in the problems set 
by the school, it occurs through the reorganization of previous learning.^ 

* Szception is noted in tiie case of some experiences, iiotably in perception, 
which have been mentioned by Gestalt psycholc^ists. 
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Many educationalists may be apt to overlook this prerequisite to insight 
and invoke ‘insight* (now a maeical power) to perform impossible feats 
The longer road is the surer road first, the essential eijpenences, then 
the reorganization of those experiences, bringing with it msight, when 
the problem is adjusted to the level of the child's understandmg ^ 

3 Errors in Problem Solvmg 

Some attention has already been given to educational mvestagations 
relating to errors m problem solvmg It was pointed out that this re- 
search has usually ended with the hstmg of kmds of mistakes, together 
with their comparative frequency Few mvestigators have sought to 
get beneath the errors m order to ascertam their causes Yet, it is this 
latter knowledge about errors which is of most vital importance for 
the improvement both of mitial and of remedial mstruction 

More fimdamental explanations of errors than those occasionally 
met with in educational literature have been offered by several psychol- 
ogists, and these explanations should be suggestive m the guidance of 
school leammg Maier (26) accounted for errors m problem solving as 
the result of the inflexibihty of the reasoner’s set The habitual re- 
sponse has the right of way and blocks out other possible reactions 
Duncker (7) proposes a similar explanation Familiar fxmctions of 
the material dealt with suggest themselves first and prevent a ‘re- 
centenng’ of the object to the new fimcbon Woodworth and Sells (51) 
explam errors on the basis of ‘atmosphere effect ’ All problems have 
an ‘atmosphere* which vanes from great strength to weakness and is 
proportionately determmative of reactions On this basis they were 
able to predict with considerable accuracy what subjects would do 
with sets of syllogisms ^^onds (47) attnbutes errors to failure to 
isolate and define the values sought in problems pnor to solution. 

TV Gbowth rtr PEOBiJEiM-SonvxN-a Abujit 
T he most extensive research on problem solving with children has 
been done by Piaget and his associates at the Matson des Pehts, in 
Geaeva, Switzerland. In their four volumes (33, 34, 3^, 36) , data are 
reported from studies conducted largely by meaos of (Erect observataon, 
tC'-iiM.; arid (juestioaiing m natural situation** an^‘ ciavenng a laigje 
variety of problem situations 

' BD^estioaa C^) tibab tibe teraa ‘approxnnatiou and correction* hesid)- 

and «Tor* nsay way df preventang unfortunate 
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Much of this chapter, an amount of space which may appear to be 
disproportionate, is given to Piaget’s account of the development of 
ability in problem solving. The writer had as an alternative the pos- 
sibility of citing numerous other valuable researches, but these would 
have had to be dismissed with a word. The decision in favor of Piaget’s 
research was made in full recognition of the loss of prestige which it 
has suffered during the past few years. Some of Piaget’s investigations 
have been repeated in this coxmtry and elsewhere, but with different 
results ; and some of his interpretations have been challenged. Never- 
theless, with all their limitations, Piaget’s studies seem to provide the 
most illximinating single description of the way in which children attain 
power in problem solving. At the conclusion of this section, where the 
major criticisms of this work are considered, it will be possible to rec- 
ognize in part some of the efforts of American and English students of 
child development. It will also be possible through these criticisms to 
shed fizrther light on the course of development of problem-solving 
ability, which is the subject of this section. 

Piaget represents growth in problem solving as influenced by two 
sets of factors. The first set is highly personal and narrowly indi- 
vidualistic, the result of the egocentrism of early childhood. Opposed 
to the first set of factors is another set, social factors, which are steadily 
imposed upon the child and which have the effect of leading him to sub- 
stitute objective reality for his own subjective schemas and to replace 
his illogical, if personally satisfying, mental processes by others which 
-are rational and can meet the requirements of impersonal appraisal. 
The conflict between the two sets of factors is resolved finally in favor 
of the social factors, though the egocentric factors are by no means 
easily, quickly, and completely siirrendered. 

The egocentricity of young children reveals itself in problem 
solving (1) in lack of logical consistency, (2) in inability to imder- 
stand relationships, (3) in absolutism, (4) in juxtaposition, and (6) in 
syncretism.^ To explain these terms: (1) Children up to the age of 
seven or ei^t are conscious neither of the grounds of their thinking 
nor of the need to satisfy others as to the validity of their conclusions. 
Whatever decisions and conclusions suit their whims and desires are 
accepted imcritically. (2) Such abstract relationships as those within 

* Ciirti has summarized exceedingly well the import of Piaget’s theories. See 
reference 4. Curti’s i^thesis is followed here, rather than the detailed reports in 
Piaget’s four volumes. 
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the family (between brothers and sisters, between parents and chil- 
dren, etc ) and as those mvolved in the ideas ‘right’ and ‘left’ are not 
readily understood by young children Their egocentncity prevents 
their steppmg outside themselves, as it were, and viewing matters 
objectively (3) That the meanings of terms and ideas are relative is 
not clear to children (4, 5) In the earliest years children react to 
unanalyzed wholes (syncretism) , all things are connected and as- 
similated mto the patterns of their personal plans and purposes Grad- 
ually, under social pressure, they learn to react to differences and 
parts, but they are apt to do so without relating the parts to their 
wholes Their thinkmg is discontmuous, one idea and statement fol- 
lowing another without logical connection (juxtaposition) 

In general, according to Piaget, prior to the age of seven or eight, 
reaso nin g is a mental experiment, consistmg of jumbled, unconnected 
judgments without awareness of relations Until then, children find it 
exceedmgly difficult to solve problems wholly on a verbal basis In- 
stead, they get along much better if they can manipulate objects or at 
least thmlr in the presence of the objects with which the problems are 
associated After seven or eight, children grow steadily in their con- 
trol of purely verbal processes and in their awareness of their own 
mental operations, but it is not until the &ge of eleven or twelve that 
they are really facile m verbal problem solving and are capable of 
reasomng m the adult sense of the term 

Piaget’s work has been subjected to criticism For example, other 
mvestigators have set earher ages than eleven or twleve as the tune 
when children begm to reason To illustrate, Roberts (4fi) , Heidbreder 
(12), and Hazlitt (11) found some evidence of elementary reasomng at 
age three, Maier (27) and GeUermann (9) foimd similar evidence at 
age five, and Moore (31) at age six (the lowest age tested) The issue 
here is two-fold, it involves (1) a defimtion of reasomng (Piaget uses 
term rather than problem solvmg) and (2) the nature of the 
problem task In conformity with his definition of the term, and be- 
cause of the learning ta^ which he prescribed for his subjects, Piaget 
sets eleven and twelve as the age when children can first reason. 
Others who define problem solvmg differraifty and present diffemit 
kinds of problrans to thdh subjects specify diffaisemt ag^ as the tame 
when problran solvmg is po^ible The rdataon between the problem 
on the one hand and the resulling b^iavkxr on iiie other has been xe-^ 
peatedly «npIu«UBed throu^coit this chapter What one does* in a 
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problem situation is, in other words, largely a function of the type of 
problem one faces. Other investigators than Piaget have made use of 
tasks which could be (even had to be) worked out by means of overt 
manipulation. In these circumstances their subjects solved their 
problems by what Piaget calls “empirical thinking,” a process which 
he himself illustrates as occurring long before the age of eleven or 
twelve. 

Piaget’s failure to consider sufficiently the prejudicial character of 
the problem tasks with which he worked may be taken as the first 
major criticism of his work. The second criticism attaches to his 
definition of reasoning. To Piaget, reasoning is the highest type of 
formal, systematic thinking, in which one starts with hypotheses, 
verbally presented, and works through to a judgment by rigorous 
processes which are themselves entirely verbal. The objections to this 
definition are, first, that this kind of thinking is rare; second, that it 
overvalues verbal expression as a measure of thinking; and third, that 
it tends to encourage the notion that yoimg children cannot solve 
problems of any kind. As a matter of fact, children at any age are 
capable of solving problems which are suited to their experience, 
tmderstanding, and behavior equipment, though their processes may 
be largely nonverbal. Nevertheless, there is a sound caution in Piaget’s 
definition. It shoiild prevent teachers from expecting too much of 
children. It is futile, perhaps dangerous, to ask children to solve 
problems which are beyond their powers or to solve problems by ex- 
clusively verbal processes before they can do so. In a word, if Piaget’s 
critics remember that he is interested in a particular kind of problem 
solving, certain of their objections may be withdrawn. 

A third critici^n of Piaget’s interpretations seems to be soxmd. It 
is true that here and there Piaget states that his age levels in reasoning 
are tentative; neverttieless, the reader is most likely to gain the 
impression that children at certain rather definite ages achieve equally 
definite levels of thinking. The fact is that children do not move from 
level to level in an all-or-none way, but that at any one age they re- 
veal the characteristica of several levels of thinking as they deal with 
different kinds of problems. Moreover, it is probably true that the 
changes in problem solving which Piaget attributes to age are better 
explained as the effects of increases in general experience and in con- 
trol over language. In this case, age makes its contribution chiefly by 
providing opportunity. 



BROWNELL 


431 


A fourth criticism also seems to be soimd Piaget’s account makes 
adult reasoning quite unlike children’s problem solvmg In rebuttal 
two statements may be offered The first has already been made The 
highly logical reasomng which Piaget makes t3rpical of adults is really 
uncommon The second is, as Hazlitt suggests (11, p 361), Piaget 
has an “exaggerated view of the logicabty of adult thought ” Adults 
at tomes betray m their problem solving the same kinds of logical 
weakness, the same effects of egocentncity, and the same tendency to 
overt mampulation and movement that are so promment m children’s 
problem solvmg These facts have been nicely demonstrated m the 
study made by Abel (1) on “unsynthetic modes of thinkmg among 
adults ” The experimenter read to her adult subjects material of a 
high degree of difficulty The subjects m turn (1) wrote out what they 
remembered and (2) then read their reports to other naive adults (3) 
The last-named then wrote out what they recalled from the readmg 
m (2) A comparison of the written accounts with the original selection 
disclosed clearly the operation of the “prelogical modes of thinking” 
characteristic of children when confronted with problems of equivalent 
difficulty 

V Teaching to Solve Phoblbms 

Some entertam grave doubts concerning the practicabihty of ef- 
forts to develop or mcrease abfiity m problem solving Such persons 
take the position that a given individual is a thinker, or he is not a 
thinker, and that m the latter case nothmg much can be done about the 
matter In support of their position they are able to cite a good many 
educational mvestigations m which attempts to improve problem 
solvmg have been futile 

One does not need to deny the genumeness of hereditary limita- 
tions when one mamtains the practical certamty ttiat every mdividual 
can be made a better solver of problems than he now is. This is but 
another way of saymg that few persons, indeed, attam then highest 
possible level of ability in problem solvmg (or in anything efee) The 
task of the school is just this, to make all children betfter In problem 
solvmg than otherwise ^ey might be 

1. Questionable Educaticmal Practices 

True, not ^ efforts toi uryprove problem-solving ability have proved 
successful The reason probably lies m the u§e of methods which, are 

powerless to produce this end A £avQnt4 method fe to train cl^dren 

1 
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in some technique of analysis, many of them modeled more or less 
closely on Dewey’s classical steps in the complete process of analytical 
thought (5). This method is particularly well exemplified in arith- 
metic. From the outset of systematic instruction in problem solving, 
say in Grade III, children are directed to ask and to answer certain set 
questions: (1) “What is asked?” (or, “What am I to find?”) ; (2) 
“What is given?” (or, “WTiat do I know ?”) ; (3) “What process or 
processes should I use?”; (4) “What is the probable answer?” (the 
last question being followed by actual computation) . 

Two major criticisms may be made of this general method of teach- 
ing children to solve problems, whether it is employed in arithmetic 
or in any other sphere of school e^erience. In the first place, the 
method of step analysis represents a logical pattern of thinking which 
may or may not characterize expert thinking on the part of adults, 
but which certainly has not yet been shown to characterize good think- 
ing on the part of children. According to this method of teaching, a 
formal abstract pattern, possibly suitable to adults, is imposed upon 
children before they are ready for it. A preferable procedure is first 
to ascertain the level of thinking which children have attained and 
then to lead them on to more mature and economical levels as rapidly 
(but only as rapidly) as they can adopt them. 

In the second place, this method puts too much trust in technique 
alone and disregards other essentials in effective problem solving. It 
is a commonplace tiaat, to think clearly and well, one must have some- 
thing with which to think. The 'something’ in this statement refers to 
facts, to meanings and understandings. Without these, a technique of 
problem solving is useless. It is precisely at this point that many 
modem instractional practices are deficient. Only praise is to be given 
the new emphasis which has been put upon the necessity of having 
children ‘think’ instead of ‘memorize,’ of having them reason out con- 
clusions for themselves rather than complacently and docilely accept 
conclusions given them by others higher in authority. But there is 
danger in the oft repeated statement that “it is more important to 
teach how to think, than what to think.” Neglect of understandings 
and meanings, the materials with which one thinks, may well result 
in a complete stultification of thinking or, worse, in an over-confidence 
in judgments and decisions reached in the absence of relevant data.^ 

^ In this connection as well as at later points in tiiis discossion, Rofessor Horn's 
chapter on the development of meanings is particularly pertinent. 
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Besides training m step analysis, two other educational methods of 
teaching children to solve problems may be considered very briefly 
Both are as artificial as is step analysis, and correspondingly, both are 
predetermined to limited success 

One of these methods is to supply at the outset certain shortcuts 
which sometimes ‘work,’ but which cannot always be trusted For lack 
of a better term, this method may be named the method of teachmg 
‘cues ’ Not long ago the writer observed a sixth-grade teacher in the 
midst of a remedial lesson in problem solvmg On the blackboard was 
a problem tellmg of a merchant who had purchased and sold a certam 
article at a profit The problem was to find how much he had ‘gamed ’ 
The operation required was, of course, subtraction Havmg elicited this 
answer from some child, the teacher went on to explam that the word 
‘gam’ m a problem always mdicates the need for subtraction The 
tragedy of this instruction does not lie merely m the falhbility of the 
advice given After all, ‘gam’ may occur in addition, multiplication, 
and division problems as well as in subtraction problems The greater 
tragedy lies in the failure of the teacher to develop a more fundamental 
i>i< . nil g namely, an understandmg of the purpose of subtraction and 
of its nature Even had the teacher’s advice been correct m all mstances, 
her pupils could scarcely have been more xntellxgent in their subsequent 
reactions to subtraction situations ^ 

The last method of teaching problem solvmg to be commented 
upon relies upon traming m some function more or less related to 
problem «!ol\ing To illustrate Many problems are presented through 
readmg and are solved, m part, from data obtained m readmg On 
this account, a not uncommon experiment and classroom practice is to 
tram all people in readmg as a means of improvmg problem solvmg 
It should be clear that the effectiveness of this procedure is contingent 
upon mdividual needs For exmnple, such practice in reading may 
prove helpful if the child is really handicapped m problem solvmg by 
his mabihty to get sense out of the prmted page and to locate essential 
data On the other hand, no such promising results can be expected in 
the case of the child who, however profiment or defiment in reading, is 
lacking in basic understandings and nch ooneepts. 

* Some of the effects c£ ehiidim’s adc^tmg ot bern^ tan^it Genes' insleBd <y£ 
basic uaderstandmes have been shown by MdBwm (^>. 
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2. Katona's Investigation 

That the success of methods of teaching problem solving is vitally 
dependent upon the character of the methods used has been recently 
and emphatically demonstrated by Katona (19). It will be possible 
here to review only briefly the two of Katona’s investigations which 
are most relevant to the present purpose, and it will be necessary to 
omit all reference to Katona’s important theoretical discussions and 
qualitative data. Even with this condensation, the account of Katona’s 
experimental procedures and findings may seem overlong, especially in 
view of the fact that the pertinent research of other investigators must 
be neglected. On the other hand, more may be gained from an extended 
consideration of a single good study than from greatly abbreviated 
comments on a larger number. 

The first of the Katona experiments involved the learning of card 
tricks, illustrated by the following; thirteen spades to be prearranged 
so that when the odd-numbered cards (first, third, etc.) are dealt face 
up, the even-nmnbered cards being placed unseen at the bottom of the 
dwindling pack, the visible order is ace, deuce, three-spot, and so on 
to the king. The experimental procedure involved four parts; foretest, 
practice, test, and retest. 

In the foretest the trick described above was shown to the subjects 
to make sure that they were unfamiliar with it. In the practice period. 
Group Mem. (‘memorizing’ group) learned by heart the order of cards, 
not for the original thirteen-spade trick, but for Tricks 3 and 4, which 
were similar to it. Their practice period lasted four minutes, as did 
that for Group Und. (‘imderstanding’ group). This group had no 
experience at all with Trick 4, but had explained to them the principles 
according to which Trick 3 was performed. The third experimental 
group, Group Con. (‘control’ group) , had no practice period at all. 

In the test phase of the experiment the subjects of the three groups 
attempted to solve three tricks: Trick 1 (an easy adaptation of Trick 
3), Trick 2 (a difficult adaptation of Trick 3), and Trick 3 (principle 
learned by Group Und., order of cards memorized by Group Mem.). 
The records showed Group Und. clearly superior to the other two groups 
in the two new tricks (Tricks 1 and 2) Mid equal to Group Mem. and 
superior to Group Con. in Trick 3. 

Thus far in his experiment Katona had employed two criteria of 
comparative success in problem solving, namely, solution of a problem 
after differing kinds of practice, and ability to transfer the technique 
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of solution to new problems In the fourth phase, the retest, which took 
place four weeks later, Katona agam made use of the second cntenon 
and added a third, comparative retention 

The retest consisted of Trick 3 (see above), Tnck 4 (wholly im- 
f amihar to Group Und , order memorized by Group Mem ) , and Tnck 5 
(a new tnck for all, like Tnck 2, but easier) This time Group Und 
excelled both other groups in all three tncks, their superiority over 
Group Con bemg represented by the ratios 4 or 6 to 1, and over Group 
Mem from 1% to 1 to nearly 3 to 1 (percentages of correct solutions 
in all cases) 

Katona mterprets the data from the experiment as ii'di* i(i ‘u that 
teachmg of problem solvmg based upon understanding is more fruitful 
than teachmg based upon memonzation Yet, as Katona states, the 
first expenment left undefined the term ‘understanding ' Understand- 
ing may differ in kind and m amoimt, different methods of teaching 
may produce different ‘understandmgs’, and it was therefore neces- 
sary to explore further the meanmg of ‘understanding ’ This Katona 
did m what is here called his second major eiqjenmenV lu which match 
tricks were substituted for card tncks An example, Katona’s Task 1, 
IS that of changmg the five equal squares of Fig 1 (or any of its three 
other possible arrangements) to form four equal squares by altering 
the position of three matches One of the solutions appears m Fig 2 

rrrR □ 

Fig 1 Fig 2 

The design of the second expenment was like that of the first In 
the foretest the expenmenter demonstrated a match tnck and selected 
as subjects only mdividuals who knew neither the nor the 

prmciples govemmg its solution 

The practice penod lasted for ten mmutes for all groups except 
Group Con (‘control’) which had none, and was ^nployed differenl^’ 
for the experimental groups, of which there were three. Group Mem 
learned to solve (or saw the solution of) Ta^ 1 aiwi <8 (^not hexe de- 
senbed) under conditions which were mfeearded to make the learning 

* Some of Eatmia’s other exp^rlmei^ ece pexhaps mare/seggesrixve then the 
0X10 xenevred, but imaiber of eases mVolved tended to leave interpretation 
j^miiBwhat^aixdiKgCKNis. 
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‘senseless' by ejdiibiting only ‘inadequate grouping/ No explanation of 
any VinH was given, while Tasks 1 and 8 were ‘solved’ six times in this 
way. The subjects of Group Help were first allowed to study Task 1 
(later, Task 8) for thirty seconds, to see if they could solve it. Then 
the solution was drawn on idle blackboard in a series of steps, the 
whole series being left so that the subjects could independently trace 
the solution through all its stages. As for the third group. Group 
Arith., ‘meaning’ was given to Tasks 1 and 8 by the experimenter’s 
reading slowly the principle involved in the solution (namely, the 
elimination of lines ‘with double function’) and by his demonstrating 
the application of the principle to both tasks. 

The test phase followed at once and presented four new tasks. 
The groups ranked in order, from poorest to best: Con., Mem., Arith., 
and Help, whether the scoring was done in terms of percentages of cor- 
rect solutions or of weighted values for attempted solutions. 

The retest, coming four weeks later without practice or warning, 
comprised two practiced tasks, two new tasks, and two previously 
tested tasks. Group Con. was clearly the poorest on all three sets of 
tasks, and Group Help was best. The significant data according to 
Katona, are those for the new and practiced tasks. Group Help solved 
new tasks about as well as previously solved tasks, but this was not 
true of Group Mem. Group Arith., which the experimenter rather ob- 
viously expected to do very well since they were given ‘meaningful’ 
instruction, was better tiian Group Con. in all sets of tasks but better 
than Groiq) Mem. only on the two new tasks. The reason for their 
failure to do better is not discussed by Katona but may be attributed 
to the ambiguity of the ‘principle’ given them. 

Katona’s experiments have been published for too brief a time to 
receive the criticisms which are sure to come. Some of these criticisms 
can be foreseen; for example, that not all procedures for successful 
solutions were tried out. It is not impossible, but rather highly prob- 
able, that intelligent solutions arrived at by the individual subject with 
no help from the experimenter mi^t have been superior to any of 
Katona’s t3T3es of meaningful instruction. Yet, whatever criticisms 
develop, Katona’s studies “will not be shaken at the points for which 
they are cited in this chapter. Katona has demonstrated, first, that 
problem solving which is based upon imderstanding is superior to 
‘problem solving’ based upon memorization; second;, that imderstand- 
ing is a matter of degree, that varying degrees of understanding affect 
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problem solving differently, and that the degree of understanding en- 
gendered is a function of the kind of instruction given ; and third, tiiat 
that form of instruction which enables i*e learner best to organize his 
previous experiences or learnings is to be preferred to other l^ds. 


3. The Ftmction of Practice 


The role of repetitive practice in improving ability to solve prob- 
lems is closely parallel to its function in other kinds of learning. 
Practice of the same response merely increases facility in producing 
that response, whatever its nature and its level of usefulness and 
matTirity. If one repeats the definition of some term without tmder- 
standing its meaning, one cannot through repetition acquire meaning 
for the term, however proficient one may become in saying or writing 
or thinking the definition. One does not come to meaningful mastery 
of the combination 3 + 4 = 7 by counting, “one, two, three . . . seven,” 
no matter how many times one counts it. Practice in counting serves 
but to improve facility in counting; the level of response and meaning 
remains unchanged. For the definition and the arithmetic combination 
to possess meaning, the learner must respond to the definition and the 
combination in a variety of ways. 

So, in the case of problem solving, while repetitive practice on the 
same solution with the same problem does increase facility in that 
solution, it does not make that solution available for other problems, 
even those closely similar. This sort of practice, on the contrary, 
seems to restrict the availability of the solution. On the other hand, 
practice in applying the solution, or the method of solution, to different 
problems has the effect of widening the availability of that solution. 
These facts are amply demonstrated in the findings of Katona reviewed 
above. 

So far as education is concerned, in order to aSsess the value of 
practice in problem solving one needs to know tl) precisely what is 
being practiced and (2) precisely what should be practiced, tiiat is. 


what outcomfiss are soug^. The effects of pmc^ce PloMepi Splyii:^, 
as reported, have been so variable as to waik^t ^e. be^ef lb# uot all 


. Jdonroe 
]%i^ssed by tN 


subjects have practiced t^e. same thing; #5 
(30) , aft^ a statistic#; '^idysis qf 
fact' that his subjects ^ pUr#y:b^ 

hazard Bfa#^ejJ: Apparently, tO'Ma«ubjec^,'antlmaetic.%^ 
puzzle3,*tbfi##rt to the term; with wha^b tins paper stated; 
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tice consisted chiefly in guessing. On the other hand, as has already 
been mentioned, Doty’s best problem solvers (6) made regular use of 
routinized procedures to secure correct answers without thought on 
their part. Practice had had the effect of enabling them to discover 
meanings and relationships and to short-circuit the process of think- 
ing. Still again, Bradford (3) foimd that his subjects insisted upon 
trying to solve arithmetic problems which could not be solved because 
of lack of essential data. In their case, practice had set up the blind 
expectation that any quantitatively described situation, no matter 
how imperfectly presented, must somehow be solvable by juggling 
numbers. 


4. Practical Suggestions for Developing Ability in 
Problem Solving 

In view of the limited support from competent research, some risk 
is involved in any attempt to formulate practical suggestions for im- 
proving ability in problem solving. Nevertheless, the seriousness of 
the need for improvement in instruction at this point requires that 
the attempt be made. The first eleven suggestions below seem to fol- 
low from the presentation earlier in this chapter. The last is a para- 
phrase of Parker’s excellent analysis (32) of the guidance of learning 
in particular problem situations. This analysis, published nearly twenty 
years ago, has not, to the writer’s knowledge, been improved upon. 

а) A supposed problem situation cannot be assumed to constitute a true 
problem situation to all learners. So important and so large are differsaces 
in general ability (intelligence), in past experience, in present motivation 
and understanding, and in oilier factors that some learners will almost 
certainly respond as to a puzzle situation or as to a completely familiar 
atuation. In other words, whether a learning ta^ will be a problem to the 
learner is dependent upon peculiar relationships between the learner and 
the tad^. 

б) There is little that is educational in attempts to solve puzzles as puzzles. 
As long as a learning task remains a puztie, means of solution cannot be 
logically sdected, and success must be accidmtal. In such a case, the suc- 
cessful response, not being imderstood, is not likely to be remembered nor 
Hkdy to be useful in similar situations. When a puzzle must be presented, 
the learner can be helped to analyze the task and to organize his attack, 
the puzzle thus bting converted as much as possible into a problem. 
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c) Wlien a leanung situatiau is intended to be a problem, the relationships 
necessary to its solution should be (1) well within the understanding of 
each child and (2) identifiable by hi-m with reasonable effort 

d) SkiH in problem solving is partly a matter of techmque and partly a 
matter of meanmgs and understandings Highly formal and abstract tech- 
mques diould never be imposed upon the child Instead, they should be 
viewed as the end-products of development Teachmg should start with 
whatever technique the child uses proficiently and should gmde hym m 
the adoption and use of steadily more mature types of problem solvmg 

e) The meanmgs and understandmgs essential to the successful solution of 
educational problems cannot be given to children lake the techmques of 
problem solvmg, they, too, must be carefully developed through a wide 
variety of appropnate experiences (see chapter xu) There is reason to 
beheve that meanmgs and understandmgs are most useful m problem 
solvmg when they have ihemselves been acqmred through the solvmg of 
problems 

/) As Klatona has suggested, the experience which is most valuable for solvmg 
problems is orgamzed experience This means that, to the limits desirable 
and possible, solutions to problems should be summarized clearly, stated 
verbally, and generalized 

g) To be most frmtful, practice m problem solvmg should not consist m 
repeated experiences m solvmg Ibe same problems with the same tech- 
mques, but should consist m the solution of different problems by the 
same technique and m the apphcation of different techmques to the same 
problems 

hr) A problem is not necessarily ^solved' because the correct response has been 
made There is danger m allowmg the child to adopt this notion After 
all, the successful response for problems, as for puzzles, can be found by 
chance A problem is not truly solved unl^ the learner understands what 
he has done and knows why his actons were appropnate Bett«r tests of 
problem solvmg than the correctness of the solution, or answer, even whai 
immediately arrived at, are (1) whether the method of sdiution is re- 
tained and (2) whether it can be employed subi^qaerfly m stmtlar proWem 
situations 

i) The mistakes children make when th^ are really ■frying 'to si^ve problems 
are not ‘corrected' by providing them wi^ the sohilKai. Thqsr kre 

correctly srdved (Mil;jr (I)' whjMi the weakness m tecbihque has been ess- 
posed and has been supplanted by n sounder ^■ttei!i^ or (2) whai 
needed meaning or understanding has beai devdoped, or (3) ■when* both. 
(1) and (2) have berai, taken care of 
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j) Part of real expertne® in problem solving is the ability to differentiate 
between tlie reasonable and the absurd, the logical and the illogical. In- 
stead of being ‘protected’ from error, the child should many times be 
exposed to error and be encouraged to detect and to demonstrate what is 
wrong, and why. 

k) A problem-solving attitude, an inquiring and questioning mind, is a de- 
sirable educational outcome, and it is possible of development. The prac- 
tice of ‘learning' by cramming does not produce this outcome, nor does 
the practice of accepting from others truths and conclutions which ought 
to be established by the learner himself. The attitude is produced by con- 
tinued experience in solving real problems, one consequence of which is 
that the learner comes to expect new problems and to look for th@m. 

l) Guidance of learning in the case of a particular problem task noay well take 
the form of one or several of Parker’s suggested activities: 

(1) Hdp children to formulate the problern clearly, and 

(2) See that they keep the problem continuously in mind. 

(3) Encourage them to make many suggestions by havii^ them analyze 
the situation, recall similar cases and the rules or principles of solution 
which there applied, and guess courageotjsly. 

(4) Get them to evaluate each suggestion. This involves maintaining a 
state of suspended judgment, criticizing the suggestion by anticipating 
objections and consequences, and verifying the conclusions by appeal 
to known facts, miniature experiments, and authorities. 

(5) Have them organize their process of solution by building outlines, 
using diagrams and graphs, taking stock from time to time, and 
formulating concise statements of the net outcomes of their activity. 

VI. StTMMABY 

, The ccmtent of tihis chapter has been both psychological and 
pedagogical, both theoretical and practical. Problems have been dif- 
ferentiated from other types of learning situations which evoke be- 
haivior. Stiress has been continually ^ven the fact that the subject’s 
behavior is a function of his apprehension of the stimulating situation. 
This means, so far as the school is concerned, that children engage in 
true problem-sol'dng behavior only, when they envisage their learning 
tasks as problems. Psychological theory and research as well as edu- 
cational research and practice have been examined, the purpose being 
to ascertain procedures by which ability in problem solving inay be 
developed. The social importance of tiiis abihiy has been assumed, as 
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has also the school’s responsibihty for its development The chapter 
has been concluded with a senes of suggestions which, it is hoped, may 
be useful for improvmg instruction m problem solving 
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One of the principal ways in which a school attempts to direct the 
learning of its pupils is by controlling the situations which make up its 
curriculum The child’s responses to these situations are determmed 
not only by the nature of the content of the curriculum, but also by 
its orgamzation and sequence The selection of content is a problem 
which concerns others as well as psychologists, but the organization 
and sequence of whatever content is selected involve decisions which 
are primarily within the province of psychology It is the function of 
this chapter to examine the contributions that psychology can offer 
to the curriculum maker 

In the theoretical chapters which make up the first half of this 
Yearbook, the contrastmg positions of different theories are qmte 
properly presented as sharply as possible However, in attemptmg to 
apply these chapters to problems of the curriculum maker, the writer’s 
effort will be to search for agreement rather than difference, and to 
find how much common ground the psychology of leammg affords for 
curriculum practices The amount of substantial agreement that existe, 
as revealed m the theoretical chapters, warrants a considerable degree 
of positive application 

The theoretical chapters show that some curriculum practices 
which have been defended on psychological grounds pever had an 
adequate basis m p'lychology for their defence For ^campl^, t^c prac- 
tice of buildmg a curriculum by a summation of unit ^ill^ ja be learned 
through dnll was frequency justified on the ground^ of a supposed 
conneotionist psychoibgy which required the exercise of many discrete 
and unrelated items As mdicated m Grates' chapter, the authors of 
connec|[>ionism never held views which would justify such practices 
Mapy of the cntacisms of ‘psychol<^.caI atomisan,’ as applied to the 
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CTiniculuin, have been occasioned by the uncritical reading of a theory 
whose authors have been misinterpreted. One of the main contri- 
butions of this Yearbook should be to reveal to educators how much 
agreement concerning the psychology of learning exists among com- 
petent psychologists. An emphasis on common agreements may pro- 
duce less emotional stimulation at the meeting of the National Society, 
but it will TYtakp. a much greater contribution to developing a sound 
curriculum. 

I. Definition of the CtmEiCTrLijM 
Inasmuch as this chapter deals with the organization and sequence 
of the curriculum, it will be appropriate to ofifer a definition indicative 
of the writer’s use of the term. Since the writer is not a ‘curriculum 
specialist,’ this definition will certainly not satisfy some readers. How- 
ever, it will at least serve the purpose of making clear what is meant 
when the term is used in this chapter. By the term ‘curriculum’ the 
writer means whatever content is used purposely by the school as a 
stimulus to learning. This content may at times be chiefiy intellectual 
and at other times manual; it may be subjects or it may be activities, 
organized or imorganized. The school must use some kind of content, 
a curriculum, to stimulate learning. This curriculum might conceiv- 
ably be very different from the present orthodox one, but whatever the 
nature of the curriculum, it must be presented to the pupil with some 
degree of organization (or disorganization) and in some sequence. The 
writer does not conceive of a contentless education. The slogan “teach 
the child, not the subject” is frequently misinterpreted, and has re- 
sulted in many indefensible applications. Some stimulation is neces- 
sary to produce a response, and the school’s curriculum is the total of 
those situations which are purposely used to produce favorable learn- 
ing responses. It should be noted that much learning may result from 
stimuli received in school which are not part of the school’s purposeful 
activities. The range of these noncurricular stimuli depends on the 
breadth oJ^the school’s concept as to what its purposeful functions are. 
It should, of course, be apparent that the writer’s use of the term ‘cur- 
riculum’ is broader than the term ‘school subjects’ as ordinarily used. 

II. Basic Fboblems Relating to the Cuebicxjltjm 
This chapter will be concerned with an application of the psychology 
of learning to four major curriculum problems, each of which must be 
answered in some fashion by anyone who plans a curriculum. Each 
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problem will be outlined briefly and then the remainder of the chapter 
will be given to a consideration of the related psychological factors 

The first problem has to do with the organization of the curriculum 
Should it be orgamzed at all, or should it consist of more or less un- 
related projects which arise from day to day in the eigienence of 
children? If the curriculum should be given some systematic organi- 
zation, just what should be the basis of this organization? Should it be 
in terms of the logical relationships withm the subject or activity con- 
cerned, or should it be m terms of difficulty of learning, or pupil mter- 
ests, or what? How should the details be related to the wholes, the 
concretes to the abstract generalizations? And who shall determine the 
nature of the organization — pupils, teachers, or speciahsts? Does the 
psychology of leammg have ansrthmg to contribute to an attempt to 
answer such questions? 

A second problem m curriculum makmg has to do with the sequen- 
tial arrangement of whatever content is selected Where should the 
learner begm, and m what order should he proceed toward the goals set 
up in the curriculum? How should curriculum matenals be related to 
the maturity of the learner? How should the curriculum be arranged 
to provide for mamtenance of learning? Does psychology have any 
general principles that could guide in determining the sequential ar- 
rangement of a curriculum? 

A third problem, which touches nearly every attempt at curriculum 
construction, is concerned with how to make the curriculum carry over 
or transfer to wider areas of livmg than are found withm the school 
itself Do some curriculum matenals transfer better than others? Is 
this wider transferabihty affected by the organization and sequence 
of the curriculum? Is the possible transfer affected by the proportion 
of specifics and generahzations m the curriculum, and what should be 
the relationship of these two factors? How are different methods of 
teaching related to the problem? This matter of transfer is one of the 
central issues m cumcultim making Any theory of education finds 
this an inescapable problem 

In the fourth place, there is the problem of file proper relation be- 
tween the cumculum and the child being' educated What the cur- 
riculum does to the learner is a matter that os erf primary concern to 
aU educators Does the psychology of learning recognize this problem 
and does it offer any help tp a clearer imlderstanding of the proper re- 
lationship between pupil and curriculum^ 
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£lach of the foregoing problems is of joint concern to the psychologist 
and the educator. What can be found in the theoretical chapters in 
the first half of this Yearbook to give practical help to those who are 
responsible for making curricula? 

III. How SHOTJUD a CUEKICIILTrM BE ORGANIZED? 

The answer to the question of organizing a curriculum lies some- 
where between no organization at all and a fixed and rigid formality. 
Whatever answer is given must be in terms of the learner, since the 
only puipose of any curriculum is to stimulate learning. In order to 
be effective, a curriculum must stimulate desirable responses. It must 
be judged by the nature of the responses that it elicits. Obviously, this 
implies that educators, and society in general, must reach some agree- 
ment as to what responses (objectives) are desirable. 

All theorists agree in emphasizing the importance of response in 
learning. In the last analysis a curriculum is what it causes pupils to 
do. Guthrie, in his chapter in this Yearbook, stresses the importance 
of response in repeated statements as: 

We learn only what we do (p. 24) . 

In its simplest form, teaching conasts in inducing by one means 
or another some desired pattern of movement, whether of the whole 
body, of hand and eye, or of speech. The movement must be induced 
in the presence of stimuli that we wish to make its cues or signals 
(pp. 24-25). 

When we assert that a child learns only what he does, this in- 
cludes that quiet behavior that may be called inner speech. It is 
quite posable, then, to learn with comparatively inactive listen- 
ing. But if listening is actually passive, all that is bring learned is to 
disregard the noise made by the speaker (p. 54) . 

In order to make listening profitable (or school work of any 
kind, for that matter) it is essential that the stitdent be led to do 
what is to be learned .... A stvdmt does not learn what was in a 
lecture or in a hook. He learns only what the lecture or hook ca/used 
him to do ^p. 56). 

The stimulus-response concept is sometimes associated with an 
atomistic psychology. That this need not be the case is emphasized 
by Woodworth in the following statement quoted by Gates (pp. 
144-45). 

A complaint sometimes brought against the sthnulus-response 
conception is that it is 'atomistic.^ An atomistic psychology atteimpts 
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to explain any total activity by analyzing it into its dements, and 
this kmd of explanation is sometimes felt not to get us far in psy- 
chology However this may be, the formula is not essentially atomis- 
tic Either S or B, may be as big and complex as you hke sudh 
an aggregate of stimuh as is presented to the eye on lookmg out of 
the wmdow works as a sm^e combined stimulus when it arouses the 
response, ‘What a beautiful day ’ 

The field theonst’s position is expressed by Hartmann in one of 
his summary statements “The conditions of learning should provide 
opportunity for the contmuous modification and change of the pattern 
of response” (p 207) 

It IS clear that any satisfactory curnculum must be more than a 
body of content to be passively memorized verbatim It ought not to 
result in the acquisition of a set of verbalisms It must in some way 
succeed in arousing the learner to some active form of response, or it 
cannot be effective The traditional school-subject curriculum has been 
cntieized chiefly on the groimd that it fails to stimulate active re- 
sponses in pupils Substitutes have been offered under various names, 
although all are characterized by the same central idea Thus, these 
various ways of leammg by domg have been called projects, activities, 
life-situations, etc , but the goal of all of them has been more self- 
actmty and more vigorous responses from pupils Some of these re- 
forms have emphasized curnculum situations that are ^lifelike' on the 
ground that this would arouse greater mterest and more active re- 
sponses from pupils The aim of all these reforms has been laudable 
They have recognized a <. 1 truth of great importance and 

have tned to adjust the curnculum to it They have precipitatwi oer- 
tam clashes resulting m antagomstic attitudes between groups that have 
attempted to push each other mto extreme and untenable positiohs 
For example, the group that took as its slogan “leafn by dorng^^ has 
often used such a narrow defimtion of Moing^ as almost to exclude intel- 
lectual efforts m favor of overt muscular bdiaviior IhiSs has be^ evi- 
denced m frequent clai^e» between the pracfactd arts gropp and the 
language groups in scAooI It is also observhfcle in scano bf the argu- 
ments for a ‘work-program’ in eduoaJabhs Psychologically, iiih otm- 
cept of ‘dom^’ is by no means limited to oyerfe muscular behavior, but 
may he exhibited in equally vigorcwte fonn m many kmds of abstract 
mental activity As Guthne has j^iiftied out, even the process of listen- 
ing may bd qn. extremely active affair 
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A second example of a clash of views arises from a reform center- 
ing around another slogan, namely, ‘‘The school should be like life.” 
The contribution of this group has been to bring into the school al- 
legedly ‘lifelike' curricular units as contrasted with the usual school 
subjects. This has resulted in ‘projects' of various kinds and under 
various names, but the essential purpose of all of them has been the 
same, namely, to elicit more vigorous responses from the learner. Psy- 
chologically, the aiTu has been good, and, in practice, some stimulating 
learning units have been introduced which have served to break down 
the formality of the older curriculum. Good projects to enrich and 
enliven a systematic curriculum encountered little opposition ; in fact, 
their contribution was widely accepted and welcomed. The real issue 
in curriculum consfaruction did not arise until the proposal was made 
that the entire curriculum shotild be organized as a series of lifelike 
projects or activities in place of a subject curriculxun, which was es- 
sentially an attempt to present content in an organized and systematic 
way. As in the case of learning by doing, the clash between the subject- 
curriculum group and the ‘life-situation’ group has resulted in each 
side being pushed into positions so narrow as to be almost untenable. 
This issue of how the curriculum should be organized is one of the 
major problems before the school. 

Psychologically there are merits in both the life-situation and the 
systematic-organization positions. Furthermore, they are supple- 
mentary, rather than mutually exclusive, concepts. It is only when 
either position wants a monopoly on the curriculum that trouble arises. 
The solution to the problem must be derived from some sensible, work- 
ing relationship between the two concepts. 

The life-situation curriculum claims to be superior in motivation — 
to produce more vigorous responses from the learner. Its proponents 
repeat the slogan that “schools should be like life” as though this were 
a self-evident truth. As a matter of fact, not all life situations are 
stimulating. Much of life is drab and routine, as much so as the duller 
parts of school subjects. Only a careful selection of life situations or 
projects will produce superior responses, and one cannot overlook the 
fact that published evidence has show;n that most of the so-called life- 
situation projects are neither lifelike nor stimulating. Furthermore, it 
remains to be seen wheiher a continuous use of such situations can 
maintain interest. 
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There is, however, a more important defect in the life-situation pro- 
gram It IS by no means an established truth that schools should be 
lifelike. In fact, it is precisely because of the failure of ordinary life 
experience to produce a suitable education that schools are established. 
In essence, a school need make no pretense of being hke life; its very 
strategy is in being superior to life And its particular claim to superi- 
ority resides in the manner in which it has been able to organize and 
systematize life experience, not that of a single individual, but rather 
the significant experiences of the race. If the traditional subject cur- 
riculum has any defense, it lies in the superior advantage to the learner 
of systematized and organized content (of whatever kind) as com- 
pared with the concrete but very limited experiences of a single activity 
unit or project. 

Therefore, the real problem is, first, to detenmne the relative merit® 
of lifelike projects as compared with a systematically organized con- 
tent, and, second, if merit should be found in both, to discover some 
means of retaining both values in a curriculum. 

Sufficient experience with various types of activity, project, and 
problem curricula is now available to satisfy any unprejudiced ob- 
server that, where the activities are good and where the limitations of 
their use are recognized, they have produced superior results in terms 
of greater self-activity, increased interest, and vigorous responses, both 
mental and physical. They have been expensive processes in terms of 
time required, and they have not resulted so far in any sequential or 
organized series of imits to cover the various levels of maturity But 
they have, without question, enlivened many a dull curriculum. This 
much can have the full approval of a soimd psychology of learning. 

But a sound psychology of learning requires more than just vigorous 
responses of the learner It is concerned also about- the organization 
and reorganization of stimulating experiences. In fact, the principal 
trend in the psychology of learning for the last years has b^ 

toward an orgtmizaMon of espeiiences as contrasted with a mrnvtatmn 
of ei^eriences Learning is at basis a OQnt3i:]^ous,fe9::^a|:]^ation of 
perience. On this mattey all theonetlcai pqstioin^ ar<a |h, agre^efit. , 
psychologies of leading, jv^th som»yarajet^»^i|^^tfiir^3lpgy^»@n3^^hai^ze 
the role of orgahi^d paitearfs 

recognize rolationslnpe, ocmfigtir’a^or»,ti!i#h©Msy..i3toa®fegSi; A 

is not An, h|lpiqQdstie, discrete, separate item; it is a part of a field, miT 

pinj^n® as a complex perceptual pattern depending on 
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the range and focus of attention. Even the early 1912 statements of 
Thorndike’s stimulus-response psychology recognized this, as indi- 
cated in Gates’ quotation (p. 143) : 

The situation or total state of affairs acting upon a human being 
would have to be defined as all the universe at the moment. . . . For, 
directly or indirectly, it all mi^t count in deter minin g his response. 

But for ordinary purposes it is allowable to leave out of consideration 
those features . . . which have no appreciable effect upon him. 

Recent developments in the psychology of learning have served 
only to emphasize still more the relationships that enter into and con- 
stitute a given stimulus. The earlier view left out of consideration too 
many features on the ground that they had ‘no appreciable effect’ on 
the learner. Pavlov’s bell sound was not the complete stimulus for his 
dog; it was the bell plus, or as a part of, the total situation in which it 
occurred. A pupil in school is stimulated by a given curriculum unit 
not as a discrete item, but as a related part of a field of experience 
which gives it meaning, provided the relationship is seen. Organization 
is a means of making relationships clear. As learning proceeds, these 
relationships broaden and interrelate into more meaningful patterns. 

Both life-situation units and school subjects emphasize organi- 
zation, although one stresses lateral and the other longitudinal organi- 
zation. Furthermore, both life-situation units and school subjects suffer 
from certain narrow and limiting characteristics. If their strengths 
could be combined and their weaknesses eliminated, a sounder cur- 
riculum might result. 

A life-situation project lays great emphasis upon lateral relation- 
ships. Such a project as building a ship affords an excellent opportunity 
to bring into a learning situation relationships of many kinds, both 
social and physical. It gives an opportunity, although with marked 
limitations, to employ abilities found in the ordinary subject cur- 
riculum, such as reading, writing, computing, etc. It affords many ap- 
plications to life outside the school. It usually produces vigorous, active 
responses from pupils. All these characteristics are good. Within the 
pattern of organization included in the project, the learning situation 
is’ excellent. The difficulty lies in the fact that the project is not inter- 
related in any meaningful and systematic way with other projects 
which must follow under this plan for a Cumculum. In relation to the 
entire range of a child’s education, a proj ect is only & magnified 'atom’ 
appearing as one manber of a discrete ' and unrelated series oi »8uch 



BU SWELL 


453 

units The organization vnthxn the project may be, and often is, excel- 
lent, but the organization of many projects mto a sequeni^al and 
imified curriculum has not yet been approached. Nor has there ap- 
peared any great concern among proponents of the project curriculum 
as to how to escape this dile mm a They have been so much interested 
in the trees m each little plot that they have never looked over the 
forest Educators who are concerned with the whole curriculum are 
justifiably worried over the disorganization and chaos that is displayed 
by the total program of some of the life-situation schools The bright 
pupils m these schools succeed m developmg some organization of ex- 
perience m spite of the lack of it m the curriculum, but bright children 
show a surpnsmg abihty to do this without any schooling at all A 
good curriculum should help the learner to continuously reorganize his 
^perience mto larger and more meanmgful patterns It is in relation 
to this large overview of education that the hfe-situation curriculum 
fails Within the smaller umts of content it may be excellent 

The subject curriculum also encounters difficulties m meetmg the 
requirements of a sound psychology of leammg Its organization is 
highly developed in a longitudmal direction, but it is so lacking in lati- 
tudmal relationships as to warrant the frequently used designation of 
'narrowly compartmentalized subject matter ’ By and large charge 
IS all too true The class m ancient history talks about events in a 
world which is seldom identified on a modem map The physics of 
sound has no apparent relation to the scales used in a class m music 
Literature may be taught with no appreciation of the social conditions 
or problems that have stimulated ite wntmg, simply because the teacher 
of literature specialized m English and not m the social studies Even 
the longitudinal orgamzation which school subjects do exhibit is often 
based upon some logical or cljionological basis which gjv^ little aid 
to the learner The one claim, and it is an important one^ that the sub- 
ject curriculum can emphasize is that it covers the knowledge m its 
field in a systematic and coherent fashion The writer by no means 
shares the current contempt for knowledge wMch is exhibited by some 
cumculum makers He can see no virtue m ignorance Yet, the pey- 
( holog\ of learning emphasizes the concept that we learn we doj 
that the response is the important malbtir And no one cmi deny 
simply pres^ting subject matter, regardless of' how well orgama^ 
frequently results m a docde passivity Witfe no v^r oeE response and no 
evicWce &at the learner is 'doing' anything of eonsequ^ee as-a re- 
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suit of it. One very possible cause for this situation is the failure of 
the subject curriculum to develop those lateral relationships which 
would give meaning to the content of subjects. 

The life-situation curriculum suffers from a failure to relate in any 
coherent fashion the successive projects which are connected by sum- 
mation rather than interorganization. The subject curriculum suffers 
from a failure to give a lateral organization to subject matter which, 
within the individual subjects, possesses a high degree of organization 
and coherence. 

In view of the many evidences of the value of organization in learn- 
ing, it would seem that the time has arrived for curriculum makers to 
forego the pleasures of emotional excitement resulting from conflict be- 
tween antagonistic groups organized to support this or that particular 
brand of curriculum, and to unite in a calm effort to develop a cur- 
riculum that will preserve, the values and avoid the fallacies of the 
various divergent proposals. The purpose of a curriculum is to stimu- 
late learning. A sound curriculxim plan cannot be constructed on bases 
which violate a sound psychology of learning. There is enough agree- 
ment among various views in the psychology of learning to warrant a 
considerable amount of agreement among those holding different views 
of curriculum making. At least two generalizations of psychology are 
of sufl5.cient breadth and importance to furnish an initial working 
basis. First, a curriculum must be such that it will motivate vigorous, 
active, ‘doing’ responses from the learner. Second, a curriculum must 
so emphasize organization that the successive experiences of the learner 
will be continuously related and interrelated into larger and more sig- 
nificant patterns — ^into increasing hierarchies of understanding. Re- 
sponses must not be left as isolated entities. 

Organization of experience always results in generalizations — prin- 
ciples, rules, laws. These generalizations are, in the very nature of the 
case, abstractions. They are of varying degrees of generality and be- 
come organized into succeeding hierarchies of imderstanding. Within a 
given subject, the systematic organization of content has so related the 
concrete items of experience, with which any subject begins, that they 
take on larger meanings and afford the learner increasing means of 
control. If one pursues any field of learning far enough, the interre- 
lationships with other fields of knowledge pyramid into generalizations 
of xmiversal truth, the attainment of which is the ultimate goal of 
learning. But at the school level, the limitations of imderstanding are 
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so severe that most pupils fail to see the relationships between sub- 
jects, and the systematic senes of generalizations that is developed is 
limited to the subject itself Consequently, the results of leammg seem 
to have little relation to hving Not bemg able to see the relation of 
school subjects to life, the pupil loses interest m the subjects There- 
fore, the proposal to abandon subjects and substitute life situations is 
attractive because of the possibility of secunng better responses from 
pupils 

However, one would be blind to the facts to assume that subjects 
are always unmteresfcing Some teachers have succeeded m developmg 
a most lively interest m their subjects The pattern of so domg is de- 
scribed clearly by psychology In the beginning stages of xmderstand- 
mg the learner is always concerned with the concrete aspects of ex- 
penence As leammg proceeds, these concretes are related mto larger 
patterns which make possible more meanmgful esperience With more 
and more experience the relationships in the field emerge with greater 
clearness , they take form mto organized patterns that fit mto a broad, 
systematic relationship As the pattern of understandmg takes form 
the learner begms to develop mature interest in the field as contrasted 
to his ongmal interest in mdividual concrete situations This mterest 
soon comes to be habitual and to be quite independent of the ongmal 
situation which first motivated it Any person can identify this de- 
veloping process m any mterest which has developed to a mature stage 
Any boy’s ^interest m model airplanes illustrates it equally well At 
first he simply wants a plane that will fly Then he wants it to fly 
faster and longer Then, through comparmg (relatmg) the fli^t of his 
plane to that of those of his fnends, he wants to know how to improve 
the flight of his own His mterest now veers to the scientafic, he wants 
some general knowledge, some principles that "will direct him Grad- 
ually he comes to be mterested in technical aspects of m »o(hnarr ic- 
and spends hours in readmg ‘abstract’ material that provide a sys- 
tematic and organized framework for his problem His mterest now is 
habitual and the time he devotes to ‘concrete’ flymg of a plane is far 
less than ibe time he wilhngly gives to ftathering' his abstract under- 
standing of aviation 

In his drseussion of the nat^e ol.thiSt process, i^uthne writes- 

M^t of the dnv^ of school children and of adults are far re- 
moved from original annoys and depend oa leaaajB^ ' Any 
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established habit directs behavior in the sense of motivating it, be- 
cause habits become self-conserving in that interference with their 
execution acts as an annoyer and produces excitement and slight 
variation of the habit. The variation which permits the habit to be 
consummated or achieved tends to be preserved. The habit is pre- 
served through changing to accommodate new conditions. When any 
routine has b^ome habitual, interference with it is distressing (p. 47) . 

A project or an activity is an mccellent curriculum unit at the intro- 
ductory, concrete level of ejqjerience. It is successful up to the point 
where the learner has need for more abstract, generalized experience 
than is afforded by the ‘lifelike’ activity. Then the learner needs help 
superior to that which ‘life’ supplies. He needs the advantages of an 
organized, systematic formulation of the field in which his problem 
falls. This systematic organization is found in our science (using the 
term broadly) ; it is the intellectual heritage which is ours through the 
cooperation of those who have added, generation after generation, to 
our fund of general imderstanding. It is worse than folly — ^it is naive 
conceit — to assume that a curriculum can grow out of the concrete life 
experience of the present and disregard the organized patterns of 
understan ding that previous learning has made available. Likewise, it 
is p^chologically iuexcusable for advocates of a systematic subject 
curricul\mi to assume that a beginning learner can be motivated by the 
mature abstractions that are the end-products of an organized content. 

From the standpoint of psychology, certain aspects of the cur- 
riculum problem seem clear. The necessity of organization in learn- 
ing is inescapable. Isolated experiences, be they mere facts or activities, 
have little value unless they are related within some significant pat- 
tern. The function of learning is so to enlarge one’s general pattern of 
imderstanding that succeeding items of experience will find a place in 
the pattern and will take on meaning. An item becomes meaningful 
as it is related to its field. As the field becomes organized the relation 
of new items of experience is more readily understood. The school must 
further the general organization of this backgroimd of experience. 

The place of orgardzation in a curriculum, therefore, becomes ap- 
parent. There must eventuate an organized framework of corde^'t. 
This general content may be some improvement of the present subject 
curriculum or it may be an organized content quite different from our 
present school subjects. Whatever the organization, the content must 
include an abstraction of significant racial experieiKJe j it is the fuiiction 
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of educators, psychologists, sociologists, and oiiiers, to detennme jointly 
what is significant. 

Paralleling this significant, organized content (organized longi- 
tudinally), there must be an appropriate series of teachmg units for 
introducing and motivating new general concepts. These units need 
lateral orgamzation and should serve both to motivate and to inter- 
relate the content of the organized framework. They must of necessity 
be selected to fit the needs of increasing maturity in the curriculum 
from grade to grade. Their longitudinal relationship will be determined 
by the general framework of the program, thereby preventing the repe- 
tition and lack of coherence that results from project or activity imits 
formulated independently of each other. 

This two-factor plan of curriculum development would serve sev- 
eral purposes. It would preserve the advantages of both systematic 
oiganization of content and excellent motivation through life situations. 
It would break down the present wasteful strife between curriculum 
groups whose views are actually supplementary rather than funda- 
mentally opposed It would recognize the requirements of a soimd 
psychology of learning in properly relating concretes and generali- 
zations, parts and wholes, and in viewing learmng as a continuous 
process of reorganizing eiqierience. 

The proposed plan would also serve to resolve the present tempest 
in a teapot as to whether curricula should be determined by children's 
interests or by adult planning, or, as it is sometimes expressed, be de- 
termined democratically or autocratically. The place of the two fac- 
tors in this dichotomy becomes clear in terms of the preceding discus- 
sion. The general longitudinal organization and content must obvioudy 
be formulated by those who are mature enough to see the place of an 
organized framework and whose own education has made them com- 
petent in their various fields. It is the job of experts.' ' On tiie otter 
hand, the formulation of suitable project oi: apfivity- units' eiah be dmee 
only through cooperation wi& pupils, at fte so tbat 

the projects finally formulated will be ■ 

The preceding discussion of organizarion has necessarily earned 
^ime implications in regard to sequence, since the very nature of orgm- 
itbrion requires some kind of sequentiad relalionship. The problems 
here’relate to possible kinds of secjuence and tiie reasons for-them. 
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Ftirthermore, there are questions that concern the internal arrange- 
ment of a given curriculum unit as compared with questions that apply 
chiefly to the sequence of major divisions of the entire curricular pro- 
gram. 

The content of any curriculum consists of both concretes and gen- 
eralizations, and the generalizations may be of varying order of gen- 
erality. The relationships of parts and wholes has long been a source 
of controversy, particularly in regard to sequence. Should the parts 
or the whole come first? Does the whole consist of the sum of its parts? 
How many parts must be taught, and how frequently repeated, to as- 
sure a comprehension of the whole? Questions such as these often arise 
from mi ftiTTidpi'rst fl, Tiding the terminology of parts and wholes. Some 
confusion is due to the notion that there is one and only one correct 
sequence in learning. 

Hartmann’s statement, which follows, constitutes a good starting 
point. “Parts and wholes are never absolutes, every whole is a part 
to some larger whole, and every part is a whole to some smaller part” 
(p. 207). As a matter of fact the learning process proceeds in both di- 
rections; from parts to wholes and still larger wholes, as skills, con- 
cepts, and understandings are developed, and from wholes to parts 
when the general procedures that have been built up are applied to 
particular eases. However, discussion generally centers in the first part 
of this process. 

To be effective, any curricular unit must have some general goal or 
objective toward which learning is directed. These goals are in them- 
selves wholes of some degree of generality. They may be posed as 
problems or as concepts, to be clarified. To this extent, learning pro- 
ceeds from a whole to a study of parts. It must not be assumed, how- 
ever, that such a statement of a goal or objective is in any sense a 
substitute for the goal to be attained. It is merely a directing over-, 
view, a skeleton to be filled in. When tlie goal is presented with suf- 
ficient clearness to motivate the learning, the process is then one of 
relating and organizing parts until the goal is actually achieved by the 
learner. 

The question of how many parts or how many repetitions of a part 
are necessary to' establish a concept of the whole, depends chiefly on 
the sequence and organization of the parts. Psychologists are now 
unanimous in agreeing that repetition alone does not establish lelam- 
ing. Neither does a multiplication of unrelated facts lead to significant 
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general patterns of understanding Understandings depend on relation- 
sliips A curnculum may be built by simply sliingiug together a suc- 
cession of facts or experiences (summation) or it may be built by a 
careful, coherent organization of facts or experiences leading to con- 
cepts of ever increasmg generahty It is true that bright minds may 
see relationships m experiences presented with no organization, but one 
assumes that a curnculum is to aid, rather than to frustrate leammg 
The number of minds that are able to sense the concept of evolution is 
far greater since Darwin and his followers began to organize the data 
of common observation into a sequence that assists the learner to see 
this significant relationship 

There remains to be answered the question as to how many parts 
(facts, data, experiences) are needed to make the generalization (goal 
or objective) clear, but this question is subject to experimental answer 
and will vary according to conditions which can be defined The mam 
point IS that good learning depends on a coherent sequential organi- 
zation of a curnculum and that a mere summation of facts or eiqieri- 
ences in random order will not satisfy As Hartmann has pointed out, 
five facts taught with all their mterrelations may result in more under- 
standmg of a given area than twenty equally important facts learned 
only as discrete expenences 

The distmction between sheer frequency or amount of infor- 
mation about a problem and the focal groupmg of such knowledge 
IS the difference between meffective and effective organization of ma- 
terial One's contacts with the raw materials of educational p^ehol- 
ogy — or any other ‘segregated' subject matter — should not be sudi 
that one cannot see the forest on account of the trees Perspective 
comes as a result of sensitivity to mterrelations the only way to 
moxmt to hi^er and hi^er synthesis is to adopt and mamtam a 
‘systematic’ attitude of seemg events and properties m their togefhexv 
ness rather than as isolated happenmgs m a ‘rag-bag’ umveise 
(pp 204-5) 

Another aspect of the problem of sequence has to do with ihe re- 
tention of what IS learned As Guthne has stated, “There is no con- 
clusive evidence that the simple lapse of iime causes anj one to forget 
anythmg” (p 28) Forgetting is reteited chiefly to the inhibition oi; rein- 
forcement that follows the lea)cnm&. Consequently, the. mslttms of 
sequence m a cumcojlum; ist a prime factor in insuring maintenance of 
kaming TPhis-is again a matter of relationships Leammg which is 
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followed by related learning is retained, is built into higher learning 
patterns. 

Schools will have great difficulty in defending the sequence of their 
present curricula. Where curricula have been based on life situations 
there has been little pretense of concern for any coherent sequence. The 
few radical schools that ^let the children decide’ the curriculum can 
obviously not e^ect a coherent content. Subj ect-matter curricula give 
less attention to the problem than it received a generation ago, partly 
because the elective system makes continuing control of sequence al- 
most an impossibility. Yet, the psychology of learning points to 
coherent sequential relationships as a prime factor in any curriculum. 
There has been some evidence of increased concern about this problem 
in the last few years. For example, in the field of mathematics there 
has been considerable discussion of the desirability of sequential re- 
organization with deferment of some topics to higher grades. But so 
far, reorganization is more apparent in discussion than in practice. 

Two other examples of the relation of sequence to the curriculxim 
may be mentioned briefly. One of these is the adjustment of the cur- 
riculum to the maturity level of the learner, the so-called ‘readiness’ 
problem. Most of the attention to this has centered at the primary- 
grade level, although some work has also been done with the junior 
high school curriculum. The lack of adequate data and methods of 
determining the needs of different pupils at various stages of progress 
and in different curriculum areas is retarding progress in making readi- 
ness adjustments. Another example of serious work on currieulmn 
sequeace is found among those groups which are tiying to develop ‘gen- 
eral’ or survey courses, particularly at the junior-college level. Their 
efforts probably represent the best available example of a real attempt 
to develop a curriculum unit with respect to both longitudinal and 
lateral relationships and with added concern for sequence. Such gen- 
eral courses have served to break down the barriers between subject 
compartments mid to attempt to achieve broader (lateral) generaliza- 
tions in respect to content. 

V. CteOANIZATION AND SEQUENCE AS RbELATED TO Tb^NSEER 

One of the important criteria of a sotmd curriculum is the degree 
in which it assists the learner to transfer or spread the results of learn- 
ing to wider areas of experience. The opportunities ih life for a direct 
carry-over of what is learned in school are patently so fesw that the 
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defense of any curriculum must be chiefly m terms of its transfer 
effect 

The theoretical chapters m this Yearbook are m agreement that 
transfer "mil not result from learning a multiplicity of separate, dis- 
crete items So much discussion of transfer has m the past centered 
aroimd Thorndike’s concept of ‘identical elements’ that Gates gives 
special attention in his chapter to clarifying Thorndike’s use of the 
term According to Gates’ mterpretation, Thorndike is as ready to de- 
fend relationships and patterns m a curriculum as are the Gestaltists 
A cumculum which facilitates transfer must emphasize relationships, 
insights, generalizations 

In exaggerated form, the issue here is whether a cumculum should 
consist m concretes or abstracts, facts or generalizations, practice or 
theory Since no reader would take such an ‘either-or’ position, the 
question resolves itself into one of degree What shall be the proportion 
of facts and generalizations, of concrete practice and abstract theory? 
Again, the final answers must be determmed experimentally in a given 
case, but the general psychological principle that apphes seems clear 
Enough facts or concretes must be presented to make the generah- 
zation or theory or relationship clear Additional specifics are super- 
fluous, too few are likely to result in verbalisms, memorized but not 
understood There are certain other aspects of the technique of trans- 
fer which are well known The generalization (law, rule, prmciple, re- 
lationship) to be transferred must appear as a constant factor in a 
number of variable situations, it must be pomted out or emphasized m 
some manner so that the learner is aware of it; and there must be some 
practice in applymg the generalization to new situations As far as 
transfer of content is concerned, these are requirements which any 
properly organized cumculum can meet Also, a curriculum may be 
so planned and presented that there will result a laransfmr of method 
(generalized habits) as well as of content * « 

The school-subject cumculum ha» somerimes failed to meet ihe 
requirements of transfer because of too great a proportion of labstarac- 
tions As a result, it has been memorized but notmiderstted At other 
times it has so emphasized mere facts the^ leaineer has nio^ sensSeid 
sigmficant relationships which would transfer to wider areas of hving 
The life-situation cumiulum W li* concretes and in minpr g^- 
eralizations, but its lack of sequence ^d<ldngitadmftl or^umiarion pre- 
vents it frete reaching sigmficanttgen«a3izations The rmnedy again 
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seems to be some carefully planned combination of the two approaches. 

The psychology of learning has now developed a sufficient under- 
standing of the techniques and possibilities of transfer to afford guid- 
ing principles to curriculxun makers. Too many schoolmen still operate 
on the assumption that the problem of transfer disappeared when the 
concept of formal discipline exploded along with the doctrine of faculty 
psychology. At no other point does education show its immaturity so 
conspicuously or suffer so much as from this failure to see that some 
position on transfer is the very heart of the curriculum problem or of 
any theory of education. 

VI. Relation of Cuemculum to the Child 

One further aspect of the cmriculum problem as related to the psy- 
chology of learning must be recognized in this chapter. All three theo- 
retical positions presented in the first part of this Yearbook have em- 
phasized the complexity of stimulus-response patterns. Hull, in dis- 
cussing conditioning, calls attention to -the presence of extra or alien 
stimuli in a conditioned-response compotmd which may reduce the an- 
ticipatory potential. “Thus the irrelevant stimulations resulting from an 
emotional upset will usually interfere with the capacity of a child to 
recite or to write an examination, and may temporarily abolish this 
capacity” (p. 78) . Thorndike has repeatedly referred to the complexity 
of a stimulus by his phrase “other things being equal.” The basic con- 
cept of the field theorists emphasizes the wholeness of a situation, its 
field properties. Obviously one cannot consider the sole stimulus of a 
learning situation in school as ‘a curriculum’ or minor unit thereof. The 
child, his world, the total school environment are all a part of it. A 
growing recognition of this truth is impelling educators to a new study 
of child development and of sociological factors in the learning situation 
in order that a curriculum may be planned more wisely. It is true that 
much of this new effort is at present characterized by sentimentalism 
and lade of valid techniques. But the movement embodies the kernel 
of a significant idea and has important implications for the curriculum 
maker. A curriculmn expert needs to be also a keen student of the 
psychology of the learner for whom the curriculum is planned. 

VII. SUMMABY 

This chapter has emphasized the importance of organization and 
sequence in curriculum building. It has tried to show how all theor 
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retical posityions agree in supporting t^Ms concept. Also it has tried to 
in<Ucate how the psychology of learning suggests a sound basis for 
uniting in supplementary fashion two opposing schools of thought in 
curriculum making. In doing this, separate consideration has been 
given to problems of (1) organization, (2) sequence, (3) transfer, and 
(4) curriculum-child relationships. 

There are obviously other curricular problems which might have 
been treated in relation to the psychology of learning, had space per- 
mitted. Such questions as the possible and desirable scope of a cur- 
riculum must be answered in terms of how much learning can be car- 
ried on at a given time without confusing the learner. How many sub- 
jects or activities should a child carry at a given time? How far can a 
curriculum be enriched with profit? How much can be included in a 
given learning unit to be covered in a specified period of time? A cur- 
riculum must be planned with careful attention to rate of learning. The 
problem of emphasis in a curriculum is yet another example of a factor 
which is essentially psychological. The thoughtful reader will doubt- 
less see many other ways in which the psychology of learning may 
contribute to a solution of curricular problems. 
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It is with deep regret that the Board of Directors of the National 
Society for the Study of Education records the death, on August 1, 
1941, of Guy Montrose Whipple. For a full quarter of a century. Dr. 
Whipple had served the Society as Secretary-Treasurer and Editor. 
His untiring and highly efficient efforts were primarily responsible 
for the growth of the Society, for the distinguished quality and the 
widespread influence of its publications and its meetings, and for its 
present high status and prestige among organizations for the promotion 
of educational progress. 

When Dr. Whipple accepted the secretaryship of the Society in 
1916, he had already attained distinction in the fields of experimental 
and educational psychology. Immediately after graduation from 
Brown University in 1897, he became a scholar and assistant in psy- 
chology in Clark University, which, under the leadership of G. Stanley 
Hall, had become the Mecca of students interested in education and 
its underlying sciences. In the following year, he went to Cornell Uni- 
versity as a graduate student and an assistant in the department of 
psychology, which had been established a few years before by Edward 
Bradford Titchener. After receiving his doctor’s degree in 1900, he 
remained at Cornell as an asastant in psychology, and later as an 
assistant professor of the science and art of education in the depart- 
ment headed by Charles DeGarmo. In 1914, he was called to tiie 
University of Illinois as an associate professor of educational psy- 
choloK?'', becoming a full professor in 1915. After a year (1918-19) 
as professor of applied psychology at Gamete Institute of Tedhnologyi 
Pittsburgh, he served for six years as professor-ef experiitosifeal educa- 
tion at the Urdversity of Michigan. > ; . * . * ; 

Because of Ms ralre ^ts as teSMsh^ (Mwd im fre- 
quent demand on the lecture plat!fom' *M tabfel 

He served bn the feumm^ f equities 
universities, including 


and Hs^aardi- 

He was n meiahti^ oi 
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and Phi Delta Kappa, and a fellow of the American Association for 
the Advancement of Science. 

In his later years, Dr. Whipple’s work was primarily editorial in 
character. In addition to his editorship of the Society’s Yearbooks, he 
served on the editorial boards of the Journal of Educational Psy- 
chology, of which he was one of the foimders, the Journal of Applied 
Psychology and the Journal of Educational Research, and he was for 
eight years on the editorial staff of D. C. Heath and Company, educa- 
tional publishers. 

Dr. Whipple was a pioneer student of the problems involved in 
mental and educational measurements. Among his many books, prob- 
ably the best known is his Manual of Mental and Physical Tests, 
which was recognized over a long period as the standard work in its 
field. He was one of the small group of psychologists who worked 
literally day and night in the Spring of 1917 constructing the group 
intelligence tests, “Army Alpha” and “Army Beta,” which were given 
to the drafted soldiers in the training camps, and the findings of which, 
when published in 1921, brought about the spirited controversy over 
the relative influence of nature and nurt\ire in determining intelligence 
— a controversy the vigor of which has persisted through two decades. 
He was an active participant in this controversy, and was largely re- 
sponsible for the decision of the Society to devote two of its most 
important Yearbooks (1928 and 1940) to the reports of investigations 
bearing upon this puzzling question. Dr. Whipple was also apparently 
the first of the psychologists to give adequate recognition to the special 
problems involved in the education of gifted children. 

Dr. Whipple was a man of wide interests and varied abilities. 
Avocationally he was deft in mechanical skills; he was a master yatchs- 
man; he was an accomplished musician. Personally, he was a delight- 
ful companion, brillifmt in conversation, ready in repartee, a rare 
raconteur. Professionally, the attitude of the trained scientist com- 
bined with an innate artistic temperament to make him both thorou^- 
going and meticulously accurate in his workmfuaship — qualities that 
rendered his services as an editor invaluable. 

At the meeting of the Board of Directors last February, Dr. 
Whipple a^ed to be relieved of his editorial duties at that time and to 
retire from the ofSce of Secretary-Treasurer not later than March 1, 
1942. A committee appointed to consider the matter of a successor 
to Dr. Whipple reported to the board in June, recomm^ding that 
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Professor Nelson B. Henry, of the Department of Education, the 
University of Chicago, be asked to assume editorial responsibility for 
the forthcoming (1942) Yearbooks, and to take over the duties of the 
Secretary-Treasurer in March, when Dr. Whipple was to retire with 
the title. Secretary Emeritus. Upon Dr. Whipple’s death. Professor 
Henry was asked to take the office of Secretary-Treasurer as of Sep- 
tember 1, 1941. 

WirOiiAM C. Bagley 
Chairman, Board of Directors 

Southfield Point 
Stamford, Coimecticut 
September 27, 1941 




CONSTITUTION OF THE NATIONAL SOCIETY FOR THE 
STUDY OF EDUCATION 

(As Revised at the 1924 Meeting and Amended in 1926, 192$, 1929, 1932, and 1933) 

Article I 

Name. The name of this Society shall be “The National Society for the 
Study of Education.” 

Article II 

Object. Its purposes are to carry on the investigation of educational prob- 
lems, to publish the results, and to promote their discussion. 

Article in 

Membership. Section 1. There shall be two classes of manbers — ^active 
and honorary. 

Section 2. Aay person who is detirous of promoting the purposes of this 
Society is eligible to active membership and diall become such on payment of 
dues as prescribed. 

Section 3. Active members ^lall be entitled tb vote, to participate in dis- 
cussion, and, under certain conditions, to hold office. 

Section 4. Honorary members shall be entitled to all the privil^es of ac- 
tive members, with the exception of voting and holding office, and shall be 
exempt from the paymmt of dues. 

A person may be elected to honorary m^bership by vote of the Society 
on nonunation by the Board of Directors. 

Section 5. The names of the active and honorary members shall be printed 
in the Yearbook. 

Section 6. The anTmaJ dues for active members shall be $2.50. Ihe Sec- 
tion fee for active monbers diall be $1.00. 


Article IV 


Officers. Section 1. The Officers of the Sodety tiiafl be a Board of Di- 
rectors, a Council, and a Secreta^-Treasurer. 

Section 2. The Board of Directors shall (xmsist of rix inranfeer^ of the 
Society and the Secretary-Treasurer. Only active m^bers who have con- 
tributed to the Yearbooks «hn.ll be digible to wrve as directors, and no member 
who, nnHftr the provMons of Section 3, has been elected fern two full t^ns in 
immediate succesdon shall be dd^bte to reelectimi to succeed hims el f fm a 


third term. < i ; 

Section 3. The Board of Directors shaR Ite dec^:l^.the So<^ty to smre 
for three years, beginning on March ,diter tiudr Two memb^ 

of the Board ah«ll be dected annual^ ^<|lfioa|aI menffiers as may 


be necessary to fill vacancies :tizat naa^l 
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This Section shall be conducted by an annual mail ballot of all active mem- 
bera of the Society. A primary ballot shall be secured in October, in which the 
active mraibers shall nominate from a list of members digible to said Board. 
The names of the sis persons receiving tiie highest number of votes on this 
primary ballot tiiall be submitted in November for a second ballot for the 
electicoi of the two members of the Board. The two persons (or more in the 
case of special vacancies) then receiving the highest number of votes shall be 
declared elected. 

Section 4. The Board of Directors shall have general charge of the work 
of the Society, shall appoint its own Chairman, tiiall appoint the Secretary- 
Treasurer, and the members of the Council. It shall have power to fill va- 
cancies within its membership, until a successor shall be dlected as prescribed 
in Section 3. 

Section 5. The Coimcil shall contist of the Board of Directors, the chair- 
men of the Sotietsr’s Yearbook and Besearch Committees, and such other active 
members of tiie Sotiety as tiie Board of Directors may appoint from time to 
time. 

Section 6. The function of the Council shall be to further the objects of 
•the Society by assisting the Board of Directors in planning and carrying for- 
ward the educational undertakings of the Society. 

Article V 

Publicationt. The Society shall publish T?ie Yearbook of the National 
Society for the Study of Edvoation and such supplements as the Board of 
Directors may provide for, 

Artide VI 

Meetinge. The Society shall hold its annual meetings at the time 
of the American Association of School Administrators of the National Bduca- 
tirai Association. Other meetings may be held when authorized by the Society 
or by the Board of Directors. 

’ 1 ■ 

Article Vn 

Amendmente. Proposals to amend this Constitution may be by the 
Board of Directors or by petition of twenty-five or znore active members qf the 
Society. Such propi^als shall be subimtted to all active members for a 
vote, and shall be declared adopted if approved by two-thirds of the members 
voting thereon. 



MINUTES OF THE ATLANTIC CITY MEETING OF THE SOCIETY 

February 22 and 24, 1941 

The Society held two sessions, the first, Saturday evening, February 22, 
and the second, Monday mormng, February 24 At both sessions the Society 
was joined by the American Educational Research Association and the De- 
partment of Art Education of the National Education Association Both 
sessions were devoted to aspects of the Fortieth Yearbook of the Society, en- 
titled Art in American Life and Education,*^ which had been prepared by a 
committee of the Society, operatmg originally under the chairmanship of the 
late M E Haggerty, Dean of the CoHege of Education of the Umversity of 
Minnesota, and upon his death, under Dr Thomas Munro, Curator of Edu- 
cation, of the Cleveland Museum of Art The preparation of this Yearbook 
was aided by a substantial subvention from the Carnegie Foundation for the 
Advancement of Teachmg 

First Sessioist — Saturday Eveniistg, February 22, 1941, 8 00 PM 
Ballroom, Atlantic City Auditorium 

About one thousand persons gathered m the Ballroom to listen to the 
following program, which was earned out as scheduled, save that for reasons 
that could not be controlled it was some fifteen nomutes after the scheduled 
hour when the meetmg was called to order by the presidmg ojQBLcer, Professor 
Leo J Brueckner, Chairman of the Board of Directors 

Mrs Melvm E Haggerty was a platform guest of the Society She rose 
m acknowledgment of her mtroduction by Chairman Bruecker, who brought 
to the attention of the audience the mddbtedness of the Society to her husband 
for the mception and general plan of the Yearbook 

OenerdL Theme "The Psychological and Social Significance of Art^^ 

I "Introducing the Yearbook ’’ 

Thomas Munro, Curator of Educa^oti, The Cleveland Museum of 
Art, Cleveland, Ohio, and CSiajrman of die Society’s Yearbook 
Committee (15 minutes) * 

II "Tlie Place of Art m General Edifecationr^ r ^ i 

Leon L^ Winslow, Dur^^ctor of Art Depaatoeeidi* of Educa^ 

> "^tion, Baltimore, Maryland^ and, £iec;$tiirer on Edixcatifni, The 

Maryland Institute (15 ini|mtea) ^ ^ 

Hit. "What Art EckLcation OfEers the NonprofessLonal Student ” I ^ 

OLiys DbcLuge, State Teachers College, Maryville, Missouri^ Presi- 
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deat of the Department of Art Education, National Education 
Association (15 minutes) 

IV “Vocational Opportunities in the Field of Art.” 

C Valentine Kubt, C3hief of Art Education, Pennsylvania Depart- 
ment of Public Instruction, Hamsburg, Pennsylvania (16 nunutes) 

V “Problems in Art Education ” 

Ernest Horn, Professor of Education and Director of the University 
Elementary School, State Umversity of Iowa, Iowa City, Iowa 
(15 mmutes) 

VI Informal Discussion of the Yearbook 

Led by Harold Benjamin, Dean of the College of Education, Um- 
versity of Maryland, College Park, Maryland (10 mmutes) 

Open to members of the three cooperatmg organizations (4 mmutes 
each) 

Dean Benjamm’s skilful discusidon of the Yearbook was effective in 
overcoming the odds of a relatively large audience widely scattered over a 
large hall to dicit several questions that called for responses from the speakers. 
Questions and comments were made by Mr Thomas of Stanford Umversity, 
Mr Wmslow, Miss DeLuce, and several others 

Second Session — Monday Morning, February 24, 1941, 9:00 A.M. 

Westminster Haul, Chelsea Hotel 

This s^aon was presided over by Professor Carter V Good, of the Uni- 
versity of Cincmnati, PresidMit of the American Educational Eesearch Asso- 
ciation. There was an att^dance of some one hundred twenty-five persons. 
The prognon was earned out as indicated bdow, save that the timp. limit 
of fifteen minute allotted each speaker was conaderably exceeded in a num- 
ber of instances 

General Theme: “Problems of Research in Art" 

I. “Recent European Work m the Psychology of Art.” 

Thomas Munbo, Curator of Education, The Cleveland Museum of 
Art, Cleveland, Ohio, and Chairman of the Society’s Yearbook 
Ciommittee. 

11. “Some Charactenstics of the Drawing and Appreciation of Gifted Children.” 

Mbs Betty Labk-Hobovitz, in chaige of rerearch, The Cleveland 
Museum of Art, Cleveland, Ohio. 

III. “An Aptitude Test in Art with Implication for Personality Diagnosis ” 

L. L Jartie, Rochester Athenaeum and Medianics Institute, Rochester, 
New York. 
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IV. “Are Art Studenta Significantly Different in Intdligence and Personality?” 

J. J. Bat, Associate Professor of Art Education and P^diolo^, 
George Peabody College for Teachers, Nashville, Tennessee. 

V. “Recent Research in the Psychology of Art.” 

Mbs. Ltdia Powel, Institute of Educational Research, Teachers Col- 
lege, Columbia University, New York, New York. 

VI. “American Research in Art Education.” 

Rat FAUiiENBB, Head, Department of Fine and Industrial Arts, 
Teachers College, Columbia University, New York, New York, 
and Vice-President, Department of Art Education of the Na- 
tional Education Association. 

The feature of this session was the considerable amoimt of discussion that 
followed several of the presentations and again at the close of the program. 
Participating in this discussion were Superintendent William Connor of 
Allentown, Pennsylvania, Professor Norman C. Meier of the State University 
of Iowa, Mr. Boudreau of Pratt Institute, Miss Marguerite Marquart of 
Newark, Guy M. Whipple, Secretary of this Society, and perhaps a dozen 
other persons whose names were not announced or secured. 

Gut M. Whipple, Secretary. 




SYNOPSIS OF THE PROCEEDINGS OP THE BOARD OF DIRECTORS 
OF THE SOCIETY DURING 1941 


This synopsis, covering the matters of importance which were conadered 
by the Board of Directors during the year, has been drawn from minutes of 
the Board's meetings prepared by Dr. Whipple. In accordance with the prac- 
tice of previous years, this summary is presented in order that members of 
the Society may be informed concerning the acts and policies of the officers 
of the Society. 


Atlantic City Meeting op the Board 


Atlantic City, New Jersey: Hotel Dennis, February 23. 

Present : Directors Bagley, Brueekner, Goodykoontz, Tyler, and Whipple ; 
and by invitation. Director-elect Stoddard, Messrs. Brubacher, Wil- 
son, Harap, McConnell, Gray, Trabue, and Miss Broening. 

Absent: Directors Freeman and Kefauver. 


1, The Secretary reported the results of the election in November, 1940; 
whereby Director Goodykoontz was reelected for a period of three years be- 
ginning March 1, 1941, and Dean George D. Stoddard, of the State Univerdty 
of Iowa was elected as a new member for the same period. 

2- The Secretary reported the results of his inquiry among the members 
of the Society concerning possible changes in the method of selecting mem- 
bers of the Board of Directors, Replies were received from only one-third of 
the membership, about half of whom expressed the opinion that the present 
arrangement is satisfactory. The nature and variety of suggestions submitted 
were interpreted as an indication that members of the Society are not ade- 
quately informed concerning the fimctions of the Board. The Secretary was 
therefore instructed to prepare and publish a statement explaining the or- 
ganization and activities of the Society, with arrangements for purchasing 
offprints to be distributed to members and other interested persons. (This 
statement, entitled “The Inner Workings of the NSSE/' was prepared by 
Dr. Whipple shortly before his death, August 1, 1941. Copies were mailed 
to aU active members of the Society in January) , 


3. Director Bagley was elected Chairman of the Bdard for the year be- 
ginning March 1, 1941^ , , , . ^ 1 ^ 

4. Dr. Whipple, having served as Seois^iy^-TSTea^for of and 

Editor of the Yearbooks sanee 1916, requesl^d 

responsibility for editing the Yearbook for 1^42 and tbf liaW arr^hgem^ts 
for his retirement as Seoretary-Trea^re# 


this request, a bonimittee was appdi^S^ld? 
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available for the work of editing the Yearbook and to make recommendations 
for the consideration of the Board at the next meeting. Dr. Whipple was re- 
appointed Secretary-Treasurer for the ensuing year. 

5. Professor Brubacher, Caiairman of the Society’s Committee on Phi- 
losophies of Education, reported on the status of the Yearbook, indicating 
that the manuscript would be in readiness at the appointed time. 

6. Dean McConndl, Chairman of the Society’s Committee on the Psy- 
chology of Learning, explained some of the difficulties encountered in carry- 
ing through the plan for this Yearbook as developed by the Co mmit tee, and 
received suggestions from members of the Board. 

7. The Secretary reported the substance of his conference with Mr. 
Eranklin J. Keller regarding the proposed Yearbook on Vocational Education. 
The Board approved the following persons as members of the Committee: 
Eranklin J. Keller, Chairman, OaMey Eumey, J. W. Dietz, Earl Bedell, Ben 
G. Graham, Thomas Quigley, Grayson N. Kefauver, and Miss Beulah Coon. 
The Board appropriated $750 for the work of this Committee. 

8. Dean Louis Wilson of the Graduate Library School of the University 
of Chicago explained the progress made in developing the plan of the Year- 
book on the Library. This plan was approved and an appropriation of $1200 
was made for the preparation of the Yearbook. 

9. The Secretary reported that a conference had been planned by Direc- 
tors Brueckner and Kefauver with Messrs. Harap and Sears for consideration 
of various suggestions pertaining to the proposed Yearbook on Administration, 
but that this conference could not be hdd because of the illness of Director 
Kefauver and the inability of Professor Sears to be present. Director Brueck- 
ner was then requested to confer with the other members of this group and 
to prepare a report for the consideration of the Board at ihe next meeting. 

10. Dean M. R. Trabue and Miss Angela Broening presented an informal 
.report of their conferences with other interested persons with a view to a 
posable yearbook on problems of instruction in elementary English. The 
Board indicated that such a' proposal would recave serious conaderation, and 
Dean Trabue offered to submit a formal proposal in the near future. 

New York Meeting oe the Board 

New York City: The Eaculty Club, Columbia Univeraty, June 10, 1941. 

Present: Directors Bagley, Ereeman, Goodykoontz, Stoddard, IVler, and 
Whipple. 

Absent: Director Kefauver. 

1. The auditor’s report for the fiscal year July 1, 1939, to June 30, 1940, 
was accepted by the Board. 
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2. The Board voted to continue the arrangement whereby the Society 
holds an associate membership in the American Council on Education and 
the Treasurer was directed to pay the annual dues of $10 for the current year. 

3. Director Tyler was reappointed as llie Society’s representative on the 
Council of the A. A. A. S. 


4. Directors Tyler and Goodykoontz offered their report as the committee 
appointed to present recommendations for the consideration of the Board 
with reference to the selection of an editor in accordance with the earlier 
request of Dr. Whipple. Following the discussion of this report. Nelson B. 
Henry was appointed Editor of the Yearbook for 1942. 

5. In view of Dr. Whipple’s announced intention to retire at the end 
of the present appointment year, the Board voted to recommend to the So- 
ciety at its fl.Ti'mifl.l meeiang that it confer upon Director Whipple the dtle of 
"Secretary Emeritus,” beginning March 1, 1942, and to award him as a re- 
tiring allowance $500 per annum, to be continued so long long as the Society’s 
funds permit. 

6. The Board officially approved the following Committee for the 
Yearbook on the Library: Louis R. Wilson, Chairman, Director Goodykoontz, 
William S. Gray, B. Lamar Johnson, Meanor M. Witmer, Anna Clark 
Kennedy, Ralph A. Beals, and S. M. Stouffer. 

7. • The proposed Yearbook on Administration was discussed, with par- 
ticular conaderation for the divergent views of some of the conferees re- 
garding the phase of the problem to be emphatized. The Board expressed 
the view that only the control of education dtould be considered at the 
present time, and requested Director Kefauver to continue the conferences 
and present a report at the nest meeting. 

8. The Board requested Director Freeman to confer with Professor 
Jones concerning the forming of a nuclear committee to present a report on 
tiie contents of a Yearbook on Adblescence for the contideration of the Board 
at the San Francisco meeting. 


9. Dean Trabue presented his su^rarfced table of ccHatents for tite Year- 

book on T^ glish- This proposal was approved and the fcJlowing oominittee 
authorized: M. R. Trabue, Chairman, Edith Bad^r^ Ang4a Broeaaing, l^el 
Mabie Falk, Artimr J. Gates, Paul McKee, J; C. ahii I^ora V,, Stnitii. 

An appropriation of $500 was made for tte woric of 

10. The nreposal for, a Yearfa0ok,oh:3^a^^ B^ucs^tidn <was 


by tlie Board. The Seefet^. was 
to Director Bagjey ec«ic€toii^-,’&e ext^'|^; 
cation in th^ Yearboiqik ,^ 
in favor :qf th^, — ' — ? i ; 
eduehtioQ' 
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11. Director Goodykoontz reported on her inquiry regarding the need 
for a yearbook relating to slow-learning children. The Board voted an appro- 
priation of $300 to enable Miss Goodykoontz to arrange for conferences with 
selected authorities in this field and to prepare a report of the results of 
these conferences- 

12. The Board directed the Chairman and the Secretary to confer with 
the chairmen of the two committees responsible for the Yearbook for 1942 
in order to formulate the program for the San Francisco meeting. 

13. After the death of Dr. Whipple on August 1, the Board of Directors, 
by ballot, appointed Nelson B. Henry to fill the unexpired term of Dr. 
Whipple as Secretary-Treasurer of the Society. The office records and equip- 
ment were later transferred from Dr. Whipple’s former home in Clifton, 
Massachusetts, to the present address, 5835 Kimbark Avenue, Chicago, 
Illinois. 



REPORT OF THE TREASURER OF THE SOCIETY 

FOR 1940-41 

Receipts 

Year Ended 
June 30, 1941 

Membership Dues $ 2,811.09 

Fees for Quotations, etc * 88.60 

Interest and Dividends on Securities 404.70 

Interest on Savings Accounts 107.37 

Sales of Yearbooks * 9,000.00 

Sales of Securities 1,771.48 


Total Receipts $14,183.24 


Expenditures 

Yearbooks 

Manufactuiing and Distribution $ 8,178.70 

Reprinting 994.30 

Preparation 2,415.35 

Meetings 685.42 

Secretary's Office 

Editorial, Secretarial, and Clerical Services 2,959.16 

Rent - - 240.00 

Supplies 305.83 

Equipment 10.00 

Telephone and Telegraph 25.80 

Auditing , . . 75.00 

Miscellaneous — 150.45 

Purchase of Securities 1,740.00 


Total Expenditures $17,780.01 


Excess of Expenditures Over Receipts. ^ ^ $ 3,596.77 

Cash in Banks at Bagimdng of Period : . ^ ^ ^ ........ 9,768.86 


Cask in Banks at End of Period ; ^ K 1 4 *. . . t ^ 6,172.00 

Securities at Cost Vokm J * 4^? 

— S'"? " 
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Note: The financial statement here shown is taken from the audit report 
prepared by John J. Leonard, Certified Public Accountant, Lyon, Massa- 
chusetts, and received by the Board of Directors September 20, 1941. In- 
formation concerning details of this statement of the Society’s financi a l trans- 
actions is available to any member of the Society on application to the Board 
of Directors. 

Nelson B. Henry, Treasurer. 



MEMBERS OF THE NATIONAL SOCIETY FOR 
THE STUDY OF EDUCATION 


(This list includes all persons enrolled Dec 31, 1941, whether for 

1941 or 1942) 

HONORARY MEMBERS 

Dewey, Emeritus Professor John, Columbia TJniverssity, New York, N Y 
Holmes, Manfred J, Illinois State Normal IJmversity, Normal, HI 

ACTIVE MEMBERS 

Abelson, Dr Harold H , College of the City of New York, New York, N Y 

Abernethy, Professor Ethel M , Queens College, Charlotte, N C 

Acton, Miss Lillian, State Teachers College, Newark, N J 

Adams, Professor Nelle A , University of Vermont, Burlmgton, Vt 

Adams, Miss Ruby M , Director of Elementary Education, Schenectady, N Y 

Aitken, E S , Supervisor, Rapides Pansh Schools, Alexandria, La 

Alexander, Professor Carter, Teachers College, Columbia Univ , New York, N Y 

Alen, Miss Clara B , 145 East Maple Avenue, Ottumwa, Iowa 

Alen, Richard D , Dir , R I Institute Personnel Service, Providence, R I 

Andersen, C T , Assistant Director of Research, Public Schools, Detroit, Mich 

Anderson, Evans, Waldorf College, Forest City, Iowa 

Anderson, Harold A , School of Education, IJmversity of Chicago, Chicago, HI 
Anderson, Homer W , Superintendent of Schools, St Loms, Mo 
Anderson, Professor Howard R , Grad School of Edu , Cornell Umv , Ithaca, N Y 
Anderson, John E , Dir , Inst Child Welfare, Umv of Minn , Mmneapolis, Mum 
Anderson, Miss Marion, Gum and Company, Park Square, Boston, Mass 
Andrus, Dr Ruth, State Department of Education, Abany, N Y 
Anspaugh, G E , Prmcipal, Bryant School, Chicago 111 
Antell, Henry, 1304 New York Avenue, Brooklsm, N Y 

Anthony, Miss Kathenne M , Dir of Traimng, Madison College, Harrisonburg, Va 

Archer, Professor C P , Umversity of Minnesota, Minneapohs, Minn 

Armstrong, Miss Sara M , State Normal School, Frammgham Centre, Mass 

Arsenian, Professor Seth, Springfield College, Sprmgfield, Mass 

Asgis, Dr Afred J , 33 West 42nd St , New York, N Y 

Ashbau^, Professor E J , Miami University, Oxford, Ohio 

Atkins, Miss Helen L , Dean of Girls, Manual Traimng H S , Denver, Colo 

Atkmson, William N , Dean, Jackson Jumor College, Jadcson, Mich 

Augustm, Miss Eloise D , Critic, State Normal School, Oneonta, N Y 

Avery, George T , State AgnculturaJ College, Fort Collins, Colo 

Aydelott, C R , Dir , Instr and Cumculum, Sk Louis, Mo 

Ayer, Miss Jean Y , Box J, Essex, Conn 

Babcock, E H , Supermtendent of Schools, Grand Haven, Midb- 
Babcock, George T , 182 Second Sk, San Francisco, CaM 
Backus, Professor Joyce, State Collie, San Jose, Calif 

Bagley, Professor William C , Teachers CoIIegq, Columbia Umv^ New York, N Y 
Bailey, D L , Western Hlm ois State Teachers College, Maeomfc, Hi 
Bailey, Dr Fisncis L , Prm , Gorham. No rmal School, Gcoham, Me- ' 

Baker, Miss Edith M , Acting Libranan, Cl^ Universt^, Worcptw, Ma^ 
Baker, Miss Edna Dean, Pres , National CoH^ of E<hicatK)a, Evanston, JU 
Baker, H Dean, College of ' ■« Di»ke Umveasdty, Des IkCcMnes, Iowa. 
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Baker, Harold V., Prin., Daniel Webster School, New Roch^e, N. 

Baker, Dr. Hairy J., Director, P^chological Clinic, Public Schools, Detroit, Mich. 
Baker, Ira Y., County Superintendent, Court House, Gettysburg, Penn. 

Ballou, Frank W., Superintendent of Schools, Washington, D. C. 

Ballou, Richard Boyd, Smith College, Northampton, Mass. 

Balyeat, Professor P. A., University of OHahoma, Norman, Okla. 

Barber, Fred H., Box 247, Emory, Virginia. ^ . -r* 

Bardy, Joseph, Bellerich Apts., 15th and Spruce Sts., Philadelphia, Penn. 

Bare, J. M., Principal, Birchwood High School, Birchwood, Tenn. 

Barrett, Rev. John I., S. E. Cor. FranHin and Cathedral Sts., Baltimore, Md. 
Barrie, Miss Margaret J., Principal, Bincoln School, Hawthorne, N. J. 

Barth, Rev. Pius J., Dean, Quincy College, Quincy, Dl. 

Bartlett, Roland O., North Hatley, Quebec, Canada. 

Batchelder, Miss Mildred L., American Library Association, Chicago, 111. 

Bautista, Marcelino, Assistant Superintendent of City Schools, Manila, P. I, 

Beall, Professor Ross H., University of Tulsa, Tulsa, Okla. 

Bear, Professor Robert M., Dartmouth College, Hanover, N. H. 

Beaumont, Miss Florence S., Prin., Public School 150, Long Island City, N. Y. 
Beck, Hubert Park, College of Education, Univ. of Minnesota, Minneapolis, Minn. 
Bedell, Professor Ralph, University of Nebraska, Lincoln, Neb. 

Behrens, Professor Minnie, Sam Houston State Teachers ColL, Huntsville, Texas. 
Bell, Miss Dorothy M., President, Bradford Junior College, Bradford, Mass. 

Bell, Dr. J. Carleton, 1032A Sterling Place, Brooldyn, N. Y. 

Bemis, E. O., Jr., Prin., School No. 3, Ecorse, Mich. 

Bender, John F., School of Education, University of Oklahoma, Norman, Okla. 
Benner, Thomas B-, Dean, College of Education, University of Illinois, Urbana, 111. 
Bennett, Louis L., Dir. Evening Session, St. John’s University, Brooklyn, N. Y. 
Bennett, Miss Margaret E., Director of Guidance, Public Schools, Pasadena, Calif. 
Benson, Dr. C. E., New York University, Washington Square, New York, N. Y. 
Benson, J. R., 6131 Magnolia Avenue, St. Louis, Mo. 

Benz, H, E., College of Education, Ohio University, Athens, Ohio. 

Berg, Selmer H., Superintendent of Schools, Rockford, 111. 

Bergman, W. G., Dir., Instructional Research, Board of Education, Detroit, Mich. 
Berry, Professor Charles S., Ohio State University, Columbus, Ohio. 

Betts, Professor Emmett A., Pennsylvania State College, State College, Penn. 
Bigelow, Karl W., American Council on Education, Washington, D. C. 

BiUett, Professor Roy O., Boston University, Boston, Mass. 

Billig, Dr. Florence G., College of Education, Wayne University, Detroit, Mich. 
Bishop, Fred G., Superintendent of Schools, Two Rivers, Wis. 

Bixler, H. H., Dir., Research and Guidance, Board of Education, Atlanta, Ga. 
Bixler, Professor Lorin, Muskingum College, New Concord, Ohio. 

Black, H. B., Superintendent of Schools, Mattoon, 111. 

Blackburn, J. Albert, Rutgers University, New Brunswick, N. J. 

Blair, Dr. Glenn M., College of Education, University of Illinois, Urbana, 111. 
Boardman, Professor Charles W,, University of Minnesota, Minneapolis, Minn. 
Bogert, Mrs. Alice D., Supv. Fine Arts, Bd. of Education, Paterson, N. J. 
Boggan, T. K., Superintendent of Schools, Picayune, Miss. 

Bolton, Professor Frederick E., University of Washington, Seattle, Wash. 

Bond, Austin D., c/o J. S. Redway, Adams, N. Y. 

Bond, Professor Guy L., University of Minnesota, Minneapolis, Minn. 

Bond, J. C., 1840 East Eighth Street, Kansas City, Mo. 

Bontrager, O. R., Asst. Dir., Stud. Teaching, State Teachers Col., California, Penn. 
Booker, Ivan A., Division of Research, N.E.A., Washington, D. C. 

Boraas, Julius, St. Olaf College, Northfield, Minn. 

Boros, Arnold L., Teacher of Mathematics, Public School 36, New York, N. Y. 
Bossing,, Professor Nelson L., University of Minnesota, Minneapolis, Minn. 
Bowman, Clyde A., Dir., Dept. Industrial Arts, Stoit Institute, Menomonie, Wis. 
Bowyer, Vernon, WPA Education, 228 N. LaSalle St., Chicago, 111. 
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Boyce Arthur Clifton Amencan Mission, Teheran, Iran 

Boyd, Fred, 416 North Limestone Lexington, Ky 

Boyles, R E , Principal, Washington High School, Washington Penn 

Bracken, John L , 7500 Maryland Avenue, Clayton, Mo 

Bradner, J W , Superintendent of Schools, Middlesboro, Ky 

Bragdon Miss Helen D Hood College Frederick, Md 

Branom, Frederick K , Chicago Normal College Chicago, 111 

Breckinridge, Miss Elizabeth, Principal, Louisville Normal School, Louisville, Ky 

Breed Professor Frederick S , University of Chicago, Chicago, 111 

Bresnehen, Dr Ella L , Dir , Dept Educ Investigation and Meas , Boston, Mass 

Brewer, Piofessor John M , Harvard University Cambridge, Mass 

Bridgett, Miss Alice E , Colony Street School, R F D 1, Wallingford, Conn 

Bridgman, Ralph P 131 Westminster Road, Brooklyn, N Y 

Bright, Ira J , Superintendent of Schools, Leavenworth, Kansas 

Bright, O T , Jr , Superintendent of Schools, Flossmoor 111 

Brinklev, Sterling G , Emory Umversity, Emory Umversity Ga 

Bristow, W H , Asst Dir , Bur Ref Research & Statistics, Biooklyn, N Y 

Broening, Angela M , 2 Millbrook Road, Baltimore, Md 

Brown, F J , School of Education, New Yoik University, New York, N Y 

Brown, Geoige Earl, Superintendent of Schools, Ocean City, N J 

Brown, Professor Harold N , Umversity of Nevada, Reno, Nev 

Brown, J C , Superintendent of Schools Pelham, N Y 

Brown, Mrs Nina H , Simpson College, Indianola, Iowa 

Brown Miss Stella E , State Teachers College, Towson Md 

Brownell, Professor S M , Giaduate School, Yale Umversitv, New Haven, Conn 

Brownell, Professor W A , Duke University, Durham, N C 

Browning, Miss Mary, Supervisor Primary Grades, Louisville, Ky 

Bruck, John P , Pnncipal, Opportunity School, Buffalo, N Y 

Brueckner, Professor Leo J , Umversity of Minnesota, Minneapolis, Mmn 

Brumbaugh, Professor A J , University of Chicago, Chicago, 111 

Bryant, Miss Alice G , Hampton Institute, Hampton, Virgmia 

Buchanan, William D , 5511 Vernon Avenue St Louis, Mo 

Buckingham, Dr B R , Gmn and Co , Boston, Mass 

Buckner, Professor Chester A , Umversity of Pittsburgh, Pittsburgh, Penn 
Buckner, W N , Teacher of Art, Armstrong High School, Wadimgton, D C 
Burk, Miss Cassie, State Normal School, Fredoma, N Y 
Burke, Ar\id J , New York State Teachers Association Albany, N Y 
Burnham, Archer L , Exec Sec’y, Nebraska State Teachers Asso , Lincoln, Neb 
Bums, Robert L , Prmcipal, Cliffside Park High School, Cliffside Park, N J 
Bush, Miss Maybelle G , State Dept of Public Instruction, Madison, Wis 
Bush, Robert, School of Education, Stanford Umversity, Calif 
Bushnell, Almon W , Superintendent of Schools, Meredith, N H 
Buswell, Professor G T , School of Educ , Umversity of Chicago, Chicago, 111 
Butterfield, George E , 2600 Center Ave , Bay City, Mich 
Butterworth, Professor Julian E , Cornell Umversity, Ithaca, N Y 


Cameron, Walter C , Principal, Lincoln Junior Hi«h School, Framingham, Mass 
Camp, Dr H L , 319 South Sixth, Indiana, Penn. ^ , v -n. , 

Campos, Professor Mana dos Reis, Umv Federal Distsnct, Rio de Janeiro, Brazil 
Carlton, Theodore, 500 Seventh Street, S E , Minneapolis Mmn 
Carmichael, Professor A M , Ball State Teachers CoHege, Muncie, Ind 
Carter, Florence M , Briar Cliff College, Sioux City, Iowa ^ „ 

Carter, Miss Olive I , Editor, The John G Winston Company, Philadelphia, Penn. 
Cassel, Lloyd S , Siiiieniitendont of xSchools, Freehold, N J 
Cassidy, Professor Rosalind, Mills College, Oakland CaJ^ 

Caswell, H L , Teachers College, Columbia Unix erwty NewYoik,N Y 
Caton, Miss Anne J , Principal, Halo school Lveretr M^-a , 

Cattell, Dr J McKeen, 3941 Grand Central Tenmnal, New York, N Y 
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Cavan, Professor Jordan, Rockford College, Rockfrad, 111 i -d t 

Cayco, Plorentmo, President, National University, Sampalco, Manila, Jr i 

Ctadderton, Professor Hester, Iowa State College, Am^, Iowa 

Chambers, Dr M M , American Youth Commission, Wasau^ton, D C 

Chambers, W. Max. Superintendent of Schools, Okmidgee, OMa 

Champlm, Professor Carroll D., Penn^lvama State College, State Cidlege, PeM 

ChanceEor, John, Amer. Library Association, 520 N Michigan Ave , Chicago, 111 

Chandler, Turner C , 7814 Cornell Avenue, Chicago, 111 

Charters, Professor W W , Ohio State Univemty, Columbus, Ohio 

Chase, Lawrence S , Coimty Superintendent of Schools, Essra Co., Newark, N J 

Chase, Miss Mane S., Prmcipal, Martha Washington School, Philadelphia, Penn. 

Chase, Professor W Lmwood, Boston University, Boston, Ma® 

Chauncey, Professor Marlm R , Oklahoma A & M. College, Stillwater, Okla. 

Chidester, Albert J , Berea College, Berea, Ky - ->1 o* t Tvr 

Chiles, E E Prmcipal, Hamson School, 4163 Green Lea Pla<», St Louis, Mo 

Chisholm, Professor Leslie L , State College of WashuDgton, P^man, Wash 

Choate, Ernest A , Prm , Fitler Sch Sesmaour and Knox Sts , Plmadelphia, Penn 

Clem, Professor Orhe M , New York University, New York, N. Y 

Cline, E. D , Supermtendent of Schools, Colorado Sprmgs, Colo 

Cloues, Paul, Sub-maiSter, Harvard School, Charlestown, Mass 

Cobb, B. B , 410 East Weatherford, Fort Worth, Texas 

Cobb, T. H , Supentendent of Schools, Urbana, 111 

Cochran, Professor T. E , Centre College, Danville, Ky. 

Cochran, Warren B , 112 Schermenhom St , Brooklyn, NY. 

Coetzee, Dr. J Charles, 20 Reitz Street, Potchefstroom, South Africa. 

Coffey, Wilford L , Route 2, Lake City, Midi. 

Cohler, Milton J-, Principal, Cleveland School, Chicago, 111 

Cole, C. E., Supv Prm , Muhlenberg Township Pubhc Schools, Berks Co , Penn. 

Cole, Professor Mary I., Western Kentuolgr Teachers Coll , Bowlmg Green, Ky 

Collie, J. M , Pittsburg Semor High School, Pittsburg, Kan 

Confrey, Burton, Supv., Teacher Training, Mt Mercy College, Pittsburgh, Penn 

Connor, William L , Superintendent of Schools, Allentown, Penn 

Cook, F. W., Superintendent of Schools, Ebgh School, Plainfield, N J 

Cook, Profe®or Walter W., Umversily of Minnesota, Minneapolis, Minn 

Coon, Beulah, I , U. S. Office of Education, Washington, D. C. 

Corey, Stephen M , School of Education, Umversily of Chicago, Chicago, HI 
Coultrap, H. M , Geneva, III 

Courtis, Professor S. A , Univerdty of Michigan, Ann Arbor, Mich 

Coxe, Dr. W W., Educ. Research Division, State Educ Dept , Albany, N Y. 

Cragin, S. Albert, 68 S Mam St., Readmg, Ma® 

Craig, Professor G S., Teachers College, Columbia Umversity, New York, N. Y 
Cram, Fred D , ^22 Clay Street, Cedar Falls, Iowa 

Crawford, Professor C. C , Univeraly of Southern California, Los Angeles, Calif 
Crawford J R., Sdiool of Education, University of Marne, Orono, Maine 
Crofoot, Mi® Bess L., Asastant Supervisor of Schools, Canaan, Conn. 

Cro®, C Willard, Superintendent of Schools, Faribault, Minn 
Crowley, James A , l^bert Gould Shaw School, West Roxbury, Ma® 

Crumb, Mrs Sarah F , Junior High School, Beechwood Park, Upper Darby, Penn 
Cunliffe, Professor R B , Rutgers University, New Brunswick, N J 
Cunnmj^am, J , Librarian, Cossitt Libra^, Memphis, Term. 

Cusack, Miss Alice M , Board of Education, Kansas City, Mo 


Daly, Miss Margaret M , Roosevelt School, Waverly Avenue, Cincmnati, Ohio 
Darley, Professor John G., University of Minnesota, Minneapolis, Mmn 
Davis, Courtland V., 1003 Madison Avenue, Plainfield, N J 
Davis, Mrs Nina Preot, Louise S McGehee School, New (Means, La. 

Davis, Sheldon E , President, State Normal College, Dillcm, Mont. 

Davis, Warren C , Rochester Athenaeum <fe Meehamos Inst., Rochester, N. Y.' 
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Dawald, V F , Superintendent of Schools, Beloit, Wis 

Dawe, Professor Helen C , Iowa State College, Ames, Iowa 

Dearborn, Professor Walter F , Harvard University, Cambridge, Mass 

Decker, Fred J , 106 Salisbury Road, Elsmere, N Y 

DeLuce, Miss Olive S , Missouri State Teachers College, Maryville, Mo 

Del Manzo, M C , Teachers College, Columbia University, New York, N Y 

De Moranville, Aaron F , 290 Greenville Ave , Johnston, R I 

Dengler, C F , Supervismg Principal, Carteret, N J 

DeVoss, James C , Dean, Upper Division, San Jose State College, San Jose, Calif 
Diefendorf, Dr J W , Umversity of New Mexico, Albuqueique, N M 
Diffendafer, A P , Nanticoke, Penn 

Dimmett, W S , Superintendent of Schools, Forest Park, 111 

Doll, Dr Edgar A , Director of Research, The Training School, Vineland, N J 

Donaldson, Miss Katherme R , Prm Beechwood and Lee Schls , Pittsburgh, Penn 

Donner, Arvm N , Umversity of Houston, Houston, Texas 

Door, Miss Grace, 882 Woodbridge Street, St Paul, Mmn 

Doughton, Isaac, Dean of Instruction, State Normal School, Mansfield, Penn 

Douglass, Harl R , Dir , Coll of Educ , University of Colorado, Boulder, Colo 

Dow, H E , Superintendent, Villisca Public Schools, Villisca Iowa 

Downs, Miss Lillian M , 483 Bramhall Avenue, Jersey City, N J 

Downs, Dr Martha, 114 Baker Avenue, Wharton, N J 

Doyle, Miss Florence A , Director of Teacher Education, Philadelphia, Penn 
Dransfield, J Edgar, 1340 Sussex Road, West Englewood, N J 
Draper, Professor Edgar M , University of Washington, Seattle, Wash 
Duboc, Professor Jessie L , Box 205, Dillon, Mont 

Duff, Miss May Juliet, Hd , Art Dept , High School of Practical Art, Boston, Mass 
Dunide, John L , Principal, State Teachers College, Frostburg, Md 
Dunn, Professor Fannie W , Teachers College, Columbia Univ , New York, N Y 
Dynes, Dr John J , Western State College of Colorado, Gunmson, Colo 
Dysart, Professor Bonnie K , Texas Technological College, Lubbock, Texas 

Eastburn, L A , Director of Research and Guidance, Phoenix, Ariz 
Eastman, Wesley C , Blackburn College, Carlmville, 111 

Eavey, C B , Chairman, Dept Educ and Psychol , Wheaton College, Wheaton, 111 

Ebaugh, Miss Mary O , Western Maryland College, Westminster, Md 

Eckert, Miss Ruth E , General College, Univ of Mmnesota, Minneapolis, Minn 

Eckles, H R , Principal, Robert E Lee School, Richmond, Va 

Edgerton, Professor A H , Umversity of Wisconsin, Madison, Wis 

Edmonson, J B , Dean, School of Educ , Univ of Michigan, Ann Arbor, Mich 

Edwards, Arthur U , Eastern Illinois State Teachers College, Charleston, IlL 

Edwards, Dr H E , Emanuel Missionary College, R 1, Bemen Springs, Mich 

Eells, W C , Coordinator, Coop Study Sec School Standards, Washmgton, D C 

Ehrenfeld, A , 251 West Nmety-seeond Street, New York, N Y 

Einolf , Professor W L , Umversity of Pennsylvama, Philadelphia, Penn 

EUmgson, Mark, Pres , Rochester Athenaeum and Mech Inst , Rochester, N Y 

Ellis C C , President, Jumata College, Huntingdon, Penn 

Emerson, Miss Myrtle, State Teachers College, Florence, Ala 

Engelhardt, Fred, President, Univeraty of New Hampdure, Durham, N H 

Dngelhardt, Professor N L , Teachers College, Columbia Umv , New York, N Y 

English, Mrs Ethel T , P O Box 32, Roxbury Station, Boston, Mass 

English, Professor H B , Ohio State Umversity, Columbus,. Ohio 

English, Miss Mary C , Prm , Lincoln Sohoiol, Schenectady,, N. Y 

Enghsh, Miss Mildred, Supt , Peabody Training School, MiHedgeviIle, Ga 

Epstein, Bertram, College of the City of New York, New Yojrk, N Y 

Erb, Miss Alta Mae, Librarian, Hes^n College and Bmle School, Hesston, Han 

Erb, Frank Otis, Colgate-Rochester Di' iniu S liool, Ro( h< -fo*- N Y 

Erwm, Clyde A-* Superintendent of Public Fi rucMo*i Rah jgh N C 

Escher, Miss Mjane T , State Teach^ Cpll^e^ CaMorma^ Penn 
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Eskricfee, Dr. T. J., Jr., Lander College, Greenwood, S. C. 

Eurich, Professor Alvin C., Stanford UJiiverdty, Cauf. 

Evans, Evan E., Superintendent of Schools, Wmneld, Kan< 

Evans, Howard R., Dean, College of Education, Univemty of Akron, ^on, ^lo. 
Evans, Dr. James W., Dir. Instr. and Resea^, V 

Evenden, Professor E. S., Teachers College, Columbia University , York, N. Y. 
Everts, Miss Ora L., New Jersey State Teachers College, Glassbor^ u" t?i 
E yman, R. L., Dean, Sch. of Educ., Fla. State Coll, for Women, Tallahassee, Fla. 

Fairchild, W. W.. Superintendent of Schools, Rutland Vt. 

Famum, Royal B., Vice-Pres., R. I. School of Design, Providence, R. I. 

Fast, L. W.. Superintendent of Schools, Clemens, Mich. 

Featherstone, Professor W. B., Teachers Coll., Columbia Umy., New York, N. Y. 
Fellows. Ernest W., Superintendent of Schools, Gloucester, Ma^. 

Ferguson, Harold A., Prin., Montclair Pligh School, Montcl^, N. J. 

Ferriss, Professor Emery N., Cornell University, Ithaca, JN . Y. 

Fessenden, Hart, The Fessenden School, Ne'^oii,^^lass. « „ -n xr tii 

Fink, Stuart D., Prin., Training School, Northern State Teachers Coll., DeKalb, 111. 
Finley, Dr. Charles W., State Teachers College, Upper Montclair, N. J. 

Fisher, Charles A., 7360 North Twenty-first Street, Philadelphm, Penn. 

Fisher, Dr. M. Bruce, Rhode Island State College, Kingston, R. I. 

Fitch, Harry N., Head, Dept. English, Ball State Teachers CoUege, Mimcie, Ind. 
Fitzgerald, James A., Fordham University, 233 Broadway, New York, N. Y. 
Fitzgerald, Professor N. E., University of Tennessee, Knoxville, Tenn. , 
Fitzpatrick, Miss Julia M., 47 Tower St., Jamai^ Plain, Mass. 

Flanagan, John C., Cooperative Test Serv. 15 Amsterdam Ave., New York, N. Y. 
Flanders, J. K., Director of Training, State Normal School, O^ego, N. Y. 
Fleisehmann, Miss Charlotte C., 939 Coates Street, Sharon Bull, Penn. 

Fleming, C. I., 6605 Neosho Street, St. Louis, Mo. . ^ i j 

Fleming, Dr. Charlotte M., University College, Umv. Park, Nottingham, England. 

Flinner, Ira A., Lake Placid Club, N. Y. . <-.i j i iv 

Flint, Miss Lois H., Dean of Women, Glendale Junior College, Glendale, Calif. 
Flores, Mrs. Zella K., Elementary Supervisor, Lewiston, Mont. 

Flowers, Miss Ida, 4224 Loch Raven Boulevard, Baltimore, Md. 

Force, Miss Thelma, Illinois State Normal University, Normal, 111. 

Ford, Willard S., Superintendent of Schools, Glendale, Calif. 

Forney, E. B., Ginn & Co., St. Paul, Minn. „ v , x. ii/r j 

Franklin, Dr. E. Earle, President, Baltimore Home Study School, Baltimore, Md. 
IVanzen, Professor Carl G. F., University of Indiana, Bloomington. Ind. 

Freeman, Frank N., Dean, School of Educ., Univ. of California, Berkeley, Calif. 
Freeman, Professor Frank S., Cornell Univermty, Ithaca, N. Y. 

French, Harold P., District Superintendent, Loudonville, N. Y. 

Pretz, Floyd C., Superintendent of Schools, Bradford, Perm. 

Friswold, Ingolf 0., Dir. Div. of School Buildings, Dept, of Educ., St. Paul, Minn. 
Frizzell, Bonner, Superintendent of Schools, Palestine, Texas. 

Frost, Professor Norman, George Peabody College for Teachers, Nashville, Tenn. 
Fullmer, Rev. David C., Catholic University of America, Washington, D. C. 
Fuqua, IBlanche, Board of Education Building, Terre Haute, Ind. 

PutraU, Miss Alma, Superintendent of Schools, Lee County, Marianna, Ark. 


Gabel, O. J., Northern State Teachers College, DeKalb, Rl. 

Gage, Miss Catharine J., 5928 North Eleventh Street,, Philadelphia, Penn. 
Gain^urg, Joseph C., 101 Lafayette Ave., Brooklyn, N. Y. 

GambriU, Profeasor Bessie Lee, Yale University, New Haven, Conn. 
Gardiner, Miss Ana L., 18 East Caramillo Street, Colorado Springs, Colo. 
Garinger, Dr. Elmer H., Prin. Central Hj^ School, Charlotte, N. C. 

Garlin, Professor R. E., Texas Technological College, Lubborfic, Texas, 
(^rrett, Professor Homer L., Louisiana State Univertity, Baton Rouge, La. 
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Garver, Professor P M , University of Pennsylvania, Philadelphia, Penn. 

Gates, Professor Arthur I , Teachers College, Columbia Univ , New York, N Y. 
Gates, C Ray, Superintendent of Schools, Grand Idand, Neb 
Gearon, James T., Fairfield Whitney School, Everett, Mass 
Geeks, Miss Mathilde C , Harris Teachers College, St Louis, Mo. 

Geiger, Albert J , Principal, High School, St. Petersburg, Fla 

Gerberich, Dr J R , University of Connecticut, Storrs, Conn 

Germane, Professor C E , University of Missouri, Columbia, Mo 

Gerry, Henry L , Teachers College of the City of Boston, Boston, Mass 

Geyer, Denton L , Chicago Teachers College, Chicago, 111 

Gibson, Professor Joseph E„ Tulane University, New Orleans, La 

Gilbert, Luther C., School of Educ , Umversity of California, Berkeley, Calif 

Gilland, Edwin C , Superintendent of Schools, Red Bank, N J 

Gilland, Thomas M , Dir of Training, State Teachers College, California, Penn 

Gillett, Arthur D , Supt , Independent School District, No 39, Eveleth, Minn 

Gilson, William George, 1705 North Lotus Avenue, Chicago, 111. 

Glassbrook, Mrs Tillie Hartung, 338 Tennyson Road, Hayward, Calif 
Good, Professor Carter V , University of Cmcinnati, Cmcinnati, Ohio- 
Goodenough, Professor Florence L., Umversity of Minnesota, Minneapolis, Minn 
Goodier, Floyd T , Dir. Elem Educ , Illinois State Normal Univ , Normal, 111, 
Goodyfcoontz, Miss Bess, Asst Commissioner, Ofl&ce of Educ., Washington, D. C. 
Gorman, Miss Mary, Pnn , Douglas School, St Paul, Mmn 
Gould, Arthur L , Superintendent of Schools, Boston, Mass 
Gould, George, 201 State Hall, University of Pittsburgh, Pittsburgh, Penn. 

Grace, Alonzo G , Commissioner of Education, Dept of Educ Hartford, Conn 
Grady, Rev Joseph E , St Bernardos Seminary, Rochester, N Y 
Grant, Miss Marion E , Acadia University, WolfviUe, Nova Scotia. 

Graves, Professor E Boyd, Mary Washington College, Fredericksburg, Va. 

Gray, Professor William S , Dir Teacher Training, Univ of Chicago, Chicago, 111 
Grebey, Harry F , Prmeipal, Green-Vine Junior High School, Hazelton, Penn. 
Greene, Dr. Charles E , Superintendent of Schools, Denver, Colo 
Greene, Harry A , Extension Division, State University of Iowa, Iowa City, Iowa. 
Greenwell, Sister Berenice, Nazareth College, LouisvUle, Ky. 

Gregg, Professor Russell T., Syracuse Umversity, Syracuse, N Y. 

Griffin, Lee H , Ginn and Co , 2301 Prairie Avenue, Chicago, 111. 

Griffin, Miss Margery M,, 5657 Pershing Avenue, St Louis, Mo 
Griffith, Professor Coleman R,, University of Illinois, Urbana, 111 
Grizzard, Miss Mabel Youree, Prin , Marvm Elem School, Waxahachie, Texas, 
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(Generally speakmg, apphcations entitle t|ie new member to the yearbook slated 
for discussion during the calendar year the application is made, but those received 
in December are regarded as pertainmg to the next calendar year 

NELSON B EPENKY, Secretary-Treasurer 

5835 Blimbark Ave^ 

Chicago, Illinois 
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